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OILS» 

Xj NDER this article are to be included all thofe anU Animal oili. 
mal fubftances that have an un&uous or greafy feel when 
rubbed between the fingers, are more or lefs eafily made 
to inflaine4 and when united with certain bodie84 as for 
inftance, cauftic alkalis, Yorm foap; an acid maylikewife 
be extra&ed from fhem. They are in general much left . 
fluid than the fat oils of plants, and fome of them in a 
concrete date, feem tp have undergone a fpecies of cryf- 
tallization. , 

It appears^;, that almoll all animal fubiUnces are capa- 
ble of being converted into a more or lefs concrete oil 
pofleffing the above properties, by depriving them of ctr- 
tain of their component parts ; this takes place in a na- 
turaTway in cemeteries, wberQ large heaps of animal bo* 
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' OILS. 

dies are amafled together ; or this effcft may be produced - 
artificially^ as by means of the nitrous acid ; or by plac- 
ing animal fubftances in fuch a fituation as to give the i 
carbon and hydrogen an opportunity •£ forming an inti- 
mate union i hence in the diftillation of animal fubftances 
the more or lefs quantity of fluid oil obtained is faid to be 
owing to this union of it's two component parts by the 
aid of heat. \ 

Varieties. The oil of animals differs very much in confiftence ; \ 
in the herbivorous and frugivorous tribes it is firm and '. 
folid^ and is called /wW; it is lefs concrete in the camivo- 
rous clafs, in birds and in the pig, in which it is called j 
^^reafe and larj^ as bear's greafe, goofe greafe, and hog's . 
lard ; it is ftill lefs fo in milk, where it is called butter, j 
and in the bone, called marrow^ whilil in the palmata and ■ 
ct'tacea claffes, and in fifli it is nearly fluid, and is called < 
blubber and oil. It is likewife lefs folid and concrete in 
the living than in the dead animal, and it varies even 
according to the parts, thus it is more folid near the kid- 
nevs and beneath the flcin, and lefs • firm between the 
niLifcular fibres or near the moveable vifcera, fuch as the 
heart, ftomach, and intcftines. This more or lefs concrete 
flate which an animal oil is fubjeft to, is faid to be ow- 
ing to th<f abforption of oxygen, it has likewife been faid 
to arifc more particularly in fat from the febacic acid. 
AK>>iinrfs Animal oil is found to vary in quantity in different elates 
j^^'^^j^^'J^^j^* of animals. Oncomparing the quantity of it with the 
animals and bulk of the body, it is more abundant in the cetaceous clafs 

partf, . . / , 

than in amphibious quadrupeds, and more fo in the laft 
than in the frugivorous clafs. Carnivorous animals have 
the eaft quantity.. Laftly, it is more abundant in winter 
than in fummer, and appears deflined to maintain tbe 
heat in thofe regions where it is placed, and to contribute 
to the nouriflimcnt of animals, as is obfervable in bears, 
the mountain rat^ the dormoufe, and ia general in aU 
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OILS. S 

. snimals liable to long abftinence. In man and fome 
other animals it accumulates internally to preferve the 
-. heat of the principal organs of life as age advances. It 
is found more abuadantly in fome parts than in others. 
In quadrupeds^ and birds^ and in the human body^ it is 
depofited in pretty confiderable quantity near the kidneys, 
under the fkin, in the orbits of the eyes, in the epiploon, 
' and fometimes at the point of the heart. In man there. 
is none about the legs, the penis, and the brain. In the. 
cold-blooded and cetaceous claiTes, the cavity -of the 
cranium forms one of it's refervoirs, and it is mixed with 
the parenchyma of the liver. According to Fourcroy, it 
is found in reptiles, infeSs, and worms, but in thefe ani- 
mals it only accompanies the vifcera of the lower belly, 
where it is placed in the form of knots, whilft on the 
mufcles and under the (kin, it is only met with in imall 
quantities. It forms one half of the liver of the ray. 

Having made thefe preliminary obfervations, animal 
oils may be divided into fpermaceti^ fat, fijh or thran oil^ 
and the empyreumatic cil^ extra<^ed by diftillation from all 
animal fubftances. 

Spermaceti. This while fubftance, improperly called Sp«rmaccti. 
'ipermaceti, is a concrete, oily, cryftalline matter, confifting 
of fmall ffaining femitranfparent fcalcs, very brittle, of a 
fatty favour, and tallowy fmell. It is found in very large 
quantities in the cranium of that fpecies of fifli called by 
Linnseus, the phyfeter macrocephalus; cacholot, by the 
French; and the fpermaceti whale, by the Englifti; it is 
likewife found in lefs quantity in the phyfeter catodone, 
mtcrope, and curfione. 

Since this matter in it's natural (late is mixed with a Methods of 
good deal of oily fubdance, ^he cuftom was to put it into "^**^^®"- 
a woollen bag, and let the fluid part run through, or make 
ufe of pre{rure, whilft the more (ixedoil was converted 
into a foap by means of alkaline afties and lime w^ater, 
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itnd tiien wafli«d until the fpcrmaceti was deprived of all 
foreign parts^ and became perfectly white. It is purified 
by liqttefafkion, and melts at 108** of Fahrenbeitr 

It's fingiiiar Thc themical properties of this fubftance appear to be 
very iinguiar^ fince on the one fide they make it referable 
the fixed oil, and on the other the volatile. It mehs aR 
Ai^ of Reaumur, which property makes it very conve-» 
nient to convert into candles, the more fo, on account of 
it^s burning with a very clear white flame, without any 
had odour. In North America very large quantities of 
thefe candles aie made. We are informed by Fourcroy, 
that a few years ago, Lepefcheu:?^ eftabliihed a manufac- 
^ry of this kind in the Rue 1 Echiquier, Fauxbourg St. 
Denis, at Paris ; the procefs he makes ufe of confifts in 
letting the fi(h oil rej^ofe in wooden caiks lined with leadj 
atld at the bottom nf thefe caiks, maffes of fpermaceti ar6 
precipitated, which, previoufly diflblved in the animal oil, 
feparate from it gradually by a real cryftallization. In 
prC^ortion as this precipitation takes' place, the oil be- 
comes clear> is purified, and much more proper for lamps^ 
when the oil is very clear, it is decanted ; the fpermaceti 
taken from the bottom, is prefled in order to feparate a 
portion of oil which adheres to it, then melted by a gen- 
tle heat> and fevcral times fubmitted to prefTure and fu- 
fion, until at length it becomes white, cryftalline> and of 

Formed in- a fijver colour. In this ftate it is moulded into different 

to candles. 

kinds of candles, which are of a fplendid whitenefs, and 
of a mlich more* beautiful tranfparency and brilliancy 
than wax. They are aUb manufactured in England. Ex- 
pofed to a warm air, fpermaceti becomes yellow and ran- 
cid, but Icfs eaiily than the other concrete fixed oils. 
The water in which it has been boiled, on evaporation,, 
gives but a flight mucofo-unSuous refidue. 

Neumann appears to have been the only one of the 
older cbcmids who had chemically invcfligatcd tins fub- 
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fiance; he found on didillatioii, that it went over without 
ka^ang any refidue, and afforded not a brown, empyreur 
matic, ftinkit^g oil, but a butyr^cequs one, which coagut 
lated in the cold. According to Thouvenel, whp feei»§ to ThpuveneL 
have appreciated in fome meafure the reji'ations ^nd dif* 
ferences of this concrete fubftance with refpeA to th^ 
other foUd oils, it affords no acid j)hlegfn like fixed oils, 
but paffes over entirely, ^nd without undergoing any 
change, into the receiver, from the time it begins to boil, 
leaving in the retort a carbonated trace By repeating 
this operation, it lofcs it's folid form, and remains fluid^ 
without bejng any longer volatil^e. According to Mac- Macquer. 
quer, it gives the fame produfts as butter. According to 
Crell, who has, by many experiments made on thjs fubr ^''*^^" 
fiance, added gready to the knowledge of it's nature and 
compoiition, he found, tliatby diftilUng fome good white 
fpermaceti on a fand bath, it acquired a greater heat tp 
make it pafs over than what is neceffary for fat ; apd that 
he obtained a coagulated oil which appeared partly white, 
partly of a brownifti colour; that on repeated diflillation, 
it afforded a yellowifh acjd, becam.e in part more fluid, 
but coagulated again by degrees on repofe, by which it 
differed from the oil obtained from fat. The iicid which 
by diftillation became colourlefs, united ^vith alkalis and 
calcareous earth, and afforded the fame neutral falts as the 
febacic acid; whilft the oil, mixed with cauftic aiqmonia, 
afforded a fpecies of foap. 

Neumann had alleged, that the alkalis, ev(?n ip a cauftic Aaion of 
ftate, had no action on fpermaceti^/and it was in vain he ? * '* "^" 
attempted to convert it intpm foap. Lewis was of the 
fame opinion; and Spielmatin agreed with them in it'9 
affordiiLg no foap. Crell, however, who perceived a great 
fimilarity between fpermaceti and fat, thought, contrary 
to the opinions of the above chemifts, that it might be 
converted into a foap ; and he fucceeded fp as to fprm a \ 
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6 OILS. 

foap^ by uniting it with the vi^table alkali; it had how<» 
ever a much milder favour than the common fort. It is 
foiind^ that this foap becomes folid by degrees even to 
friability. 

Adds. Although it has been faid, that acids had no effeft upon 

it, yet the concentrated vitriolic acid diflblves it, changes 
it's colour, and the folution is precipitated by water, like 
the oil of camphor. Achard likewife obtained a fperma-> 
ceti foap hf means of the vitriolic acid in it's diluted 
ftate, which was decompofed by the calx of lead, and by 
lime ; but neither by lead nor tin, nor by diflilled vine- 
gar. 

Sulphur. We are informed by Fourcror, that it unites to fulphur 
like the fixed oil. 

Oil. Volatile and fixed oils diflblved it by the aid of heat. 

Alcohol. It is alfo diffolved by alcohol when warm, from which 

it falls down on becoming cool. It was found, that one 
02. 5 drachms of alcbhol at 38® of the areometer, took 
up 6 grains of fpermaceti, but on cooling, the whole was 
precipitated. 

j]£.thtr. jEther diflblves it without heait. . 

Such are the properties which fpermaceti prefents to 
the chemift, as it exifts ready formed in animals. A hir- 
ther inveftigation of this fubflance however proves, that 
it is not peculiar to the cetacea clafs ; and hence that it's 

Several fpe- name is now mifapplied. From Ihe experiments, more 

inaccti.^'^^'^' particularly of Fourcroy, it appears, that this concrete 
oily body forms a genus in the animal kingdom, of which 
there are feveral fpecies. It appears, that it is even very 
abundant in it, forming an oil which peculiarly belongs 
to it, fince nothing of 4 fimilar nature has been difet)vcr- 
ed ^mongft vegetables. Thefc fpecies, as Fourcroy calls 
them, are found to be produced either by the natural de- 
compofition of animal fubftances, by the effefts of dif- 
eafc, or by the artificial means which chemiftry affords. 
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8" ^ OILS. 

, ^fcompofed by the acid. The concrete animal oil ihus 
prepared, appear^ to be very white as long as it's flakes 
retain water, but in proportion as they become dry by 
the contaft of the air^ or ^ fpecially when rpelted to be 
united in one mafs^, it then becorhes of a brownifti or yeU 
lowifh grey colour, and this fhade appears ip almoft all 
the operations it is made to undergo. Fourcroy attempt-r 
ed to bleacl^ it by expofiire to the air^ without eflfefl, but 
the oxygenated muriatic acid in large quantity kept iii 
conta6l with it 60 days, gave it a fufficiently beautiful 
white colour, which however foon diflSpated on n^elting, 
ai^d was replaced by the dirty yellow (hade. 
It's prop«rr With refpeft to the properties pf this concrete oil, it 
^^^' is of a granular texture, and foft to the touch when it con- 

tains water ; on being prefled between the fingers, the? 
grains feparate by giving way, but by the heat of the 
Compared hand it foon becomes dutlile. When dry, and deprived 
ceti »nd of water, it is of a lamellated cryftalline texture, if fufTered 
^ ^' jto grow gradually cool ; if it becomes fuddenly cool it*s 

grain is co'mpafl:; in the firft cafe \i refembles fpermaceti, 
in the fecond it is analogous to wax ; hence the reafon of 
it's being called by both thefe names. In both ftates of 
cryftallization, whether granular or lamellated, when well 
dried, itis fonorpus, breaking with a fnap lil^e wax; the 
^rfl of thefe analogies however is much better pronounced 
than the fecond, and it is with fpermaceti that it has al- 
ways appeared to Fourcroy to have the neareft relation. 
Like it, it is fmooth, greafy, and unftuous to the touch ; 
it has neither the dry nor the hard feel of wax ; it does not 
break as wax does, but is lamellated and (hining like fper- 
maceti; it is not du£tile like bees wax, but cruflies like the 
other. It melts however at a lefs heat by 3** than fperma- 
ceti /. e» at'4«® of Readm. It alfo became Cool and fix- 
ed much fooner, was harder, and more fenfibly brittle. 
ipiTell purified and wafhed, it \i9& fcarcely any odour. 
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whilft fpenniK^eti has -a peculiar one. Like fpermjiceli, 
it is foluble in alcohol by means of heat 5 but in propor- 
tions and with appearances fomewhat different. On^ 
ounce of alcohol between 3g and 40* of Reaumur's areo- 
meter diffolved at the boiling point 12 drachms of thii 
concrete oil> whilft the fame quantity of alcohol at the 
fame temperature, only diffolves from 30 to 36 grains of 
fpermaceti. When the alcoholic folution of the firl^ 
is cool, it becomes a concrete granular mafs, in which the 
liquid alcohol is not feen. If the propoftion of this laft 
be increafed fo that the concrete oil only makes ^ of it's 
weight, this matter fpparates in grains or cryftalline 
flocks, and there only remains a fcarcely perceptible quan- 
tity of it in the cdd alcohol. Spermaceti, likewife dif-r 
folved in alcohol, is precipitated on cooling, but it's fe- 
paration takes place much fooner, and it ^akes a nincb 
inore regular and cryftalline form. 

Ammonia diffolves this concrete oil with lingular fa- Ammonj* 
rility, and even in the cold, whilft fpermaceti is not at ' ''^^ 
all diffolved by it in the cold. By heat, this alkali forms 
with it a very frothy foap, the folution of which is 
/clear and tranfparent, bat fpermaceti never produces this 
cffeA even when the ammonia is in excefs. 

It appears, therefore, that this concrete oil refembles 
fpermaceti in it's form more than any other oily fub- 
ftance, but that it differs from it in it's very tenacious 
colour, it's greater fufibiliiy, it's property of retaining 
water, it's being twenty- four times mpre foluble in alco- 
hol, and in ammonia. Thefe laft qualities, as well as it'^ 
fonorous brittle quality 5 and it's often granular texture, Haith* 
give it a rcfemblance to wax : it may therefore be called "i!™* ^ 

« ^ ' ' ' adipoccrotJt 

adipocerous matter. matter" 

A concrete oil, analagous to fpermaceti, was likewife a fimiiar 
cxtraAed by Fourcroy from a piece of a human liver e^tra^ed 
given him by Poulletier de la Salle 5 it had b^en fuf- ^*««»i^«'* 
pended in the open a|r for ten years, and was become 
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dry, after haviAg undergone a ftate of putrefa6Uon^ 
From the experiments of Fourcroy on the liver, he found 
that alkali diflblved a part of it^ and formed with it a 
foap. That alcohol diifolved a part alfo of it, which on 
the addition of water depofited a white flaky fuhftance. 
This fubftance^ deprived of a fmall portion that was fo- 
luble in water, was of a yellowifh colour, foft and greafy 
to the toucb^tlike a concrete oil ; water melted it under a 
boiling heat, but did not take away it's colour. It had 
tbep a flight od#ur like melted wax. On being caft into 
a porcelain cup, it became fixed into ai folid brittle cake, 
of a poliHied furface, and fnapped on breaking. It's in- 
ternal texture was lamellated and mapifeftly cryAallized. 
Heated alcohol completely diifolved it, and it prefented 
all the properties of fpermaceti, with tliis pnly difference, 
that it was not fo dry, white, and tranfparent, but more 
foluble in alcohol than fpermaceti. This appeared to 
be in a ftate of foap in the liver, for water likewife ex- 
tradled it by means of heat, and the oil was afterwards 
rendered concrete on cooling, but the fmall quantity of 
liver prevented this chemift from making any further 
experiments. Vauquelin likewife extrafted an oil from 
the liver of the fkate, which tecame white as fat and as 
thick, and very fimilar to wax that had been kept warm 
between the fingers for fome time. 
2. Bydir- gd. Having given fome account of this concrete oily 
I matter produced by putrefaftion, the fecond fpecies com- 
prehends that produced by difeafe, as in the biliary cal- 
In biliary culi ; for the chemical inveftigation of which we are 
likewife indebted particularly to Fourcroy. It is obferved, 
on treating on biliary calculi, that Poulletier, on difTolv- 
ing /ome in alcohol, found that it depofited a lamellated 
brilliant. fub fiance, refembling boracic acid. It is this 
matter that Fourcroy found to have a great analog)' to 
fpermaceti. leaving diffolved part of fome of thcfe cal- 
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cull in alcohbl by means of heat, on cooling, he found Method of 

the folution depoiited a great quantity of white biilliant 

cryftals, which were the concrete oil to be examined. 

Having expofed them to heat, they foon mdted, and' 

formed a yellow, uni3;uQus, roapy liquor, very fmall ia 

bulk to what they were before ; this liquor exhaled an 

odour like wax. On continuing the heat, a penetrating 

white vapour arofe like that from a roafled oil ; on cooi* 

ing, it became a concrete, brownifb, dry mafs ; brittle^ 

and in itSfra£lure prefented a laminated, and poUihed 

ftniAure, which s&mounced a cryfiallization, or at leaft 

a remarkable tendency to it. Thefe phenomena fuccee4 

each other very rapidly, and by a very feeble beat. If 

this cryftalline matter be heated fuddenly, and ftrongly^ 

it becomes entirely converted into vapours*, and only 

leaves a browni(h yellow fpot in the iilver fpoon in wiueh 

it is melted. ' 

Water has no t(f^& upon it i in boiling water it melt$ Aaioo of 
and rifes to the top like an oil, and becomes concrete U^n it! 
again, on cooling. 

Liquid, caullic, fixed alcalis> difToIv^ it in the cold;) and 
form with it foaps. 

The nitric acid difTolves it without beat or eifervef* 
cence, forming a folution that refembles oil of camphor. 
it is decompofed by water,^ and flakes and lamellae are 
feparated in their former ftate. 

Alcohol when hot, difTol ves a large quantity \ according 
to Poullelier, oneoz. 5 drs. and 12 grs. of alcohol di{« 
folved at 60^ of Reaum. 50 grs. of this white cryftalline 
matter; but the greater .part feparateson cooling. It 
was thefe laft refults that convinced Fourcroy of the 
ftriking analogy between this fubftance and f permaceti. 
Calculi of the gall bladder are even found in fome cafes Forms biiu 
to be totally formed of this concrete oily matter j for*'^^*'^" 
which fee article biliary ctdculu 
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5. By ni- 3. Bcfides the converfion of animal fubflances into a 

trousacid. ., r i i» 

concrete oily matter, rerembling fpermaceti^ by meins 
of natural decompofitibn, and that brought about by 
difeafe, it has been found by Gibbs, that the fame cdn- 
Terfion takes place by the nitrous acid; and the concrete 
Oil obtained, has precifely the fame charafters as that 
obtained by water, vide putrefadion. That which he 
obtained from human mufcle was melted, and the ther- 
mometer rofe, when plunged into it, to 160^ ; it con- 
vitS^fpYrl pealed at 112^, and became folid at no^j whilft fper- 
ixiacet4. jnaccti of the (hops, under the fame circumftances, when 
fufed, forced the thermometer to 1 70** ; at 1 1 7** a pellicle 
was formed on ihe fubftance, and it became perfeftly 
folid at 1 14^ 

A piece being diffolved in boiling fpirit of wine, the 
mixture let fall a great quantity of this waxy matter in 
the form of beautiful flakes ; large cryftals could not be 
procured, but the flakes aflumed a cryftalline appear- 
' aiice. 
piAilJed. A fmall quantity wa$ put into a copper retort, and 
placed on a common fire : at firfl:, there came over a lim - 
pid fluid like water, without much fmell ; by a ftronger 
heat, an oily fluid arofe which foon coagulated ; it was 
of a firmer confiftence than when put jn, and coloured of 
a beautiful green by the copper; which laft circumftance, 
he thinks, proves that it contained no apnmonia. 

Some of this waxy matter was put with fome finely 
levigated charcoal into an earthern retort, a ftrong heat 
;»vas applied, when a fmall quantity of an oily fluid came 
pver, which concreted on cooling ; after which came over 
a prodigious quantity of thick white vapours, very fuf- 
focating and ofFenfive, 

The nitrous acid converts fle(h into this fubftance in 
three or four days, and he found that when this feba- 
ceous matter was produced from thfe human fujyeft, it 
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afTumes a very beautiful and regular crj'fialline appearance, 
whilft that from, quadrupeds feems not difpofed to cryf- 
talliae. 

After the converfion by wate^, this fubfiance has a dif- 
agreeable odour ; and although'the nitrous acid takes o^ 
tWgfeateft part of the fetor, it gives It a yellow colour 
and the fmell of the acid, wl^ich mere wafliing, and the 
addition of-alcaKs^ waif not entirely reniove. In order to Method of 
whiten this fubftance, the following prbcefs will make it **^ '"* '*' 
very pure and beautiful, but not fo white as the fperma- 
ceti of the fhops^ Ins broken into fmall pieces, and exV 
pofed for fome time to the combined a&ions of the furi 
and air, by which it lofes a great deal of it^s fmelf, and 
acquires a firm confiftence. It is then powdered, and 
weak ijitrous acid poured upon itj in an hour, a froth 
is forfned, and the acid is decanted, and the fubfianca 
repeatedly waflied, then melted in hot water, and when 
cool, is conpretpd, and is of a beautiful flraw colour, and 
has the agreeable fmell of- the beft fpermaceti. Thif 
might be made ufe of in the arts. 

It may be proper to obferye here, that previous to the 

experiments of Gibbs, BerthoJlet had already ufed the 

fame method of feparating animal oil from the different 

parts of animals. He extraftcd the nitrous acid from 

thefe fubftances,^ but not m lefs quantity than is fufficient 

to obtain the oxalic acid, which is from feven to eight 

parts, and this afforded him, a fat matter. Of thefe fub- 

ftances, gelatin gave him the lead fat ; filk, wool, and 

hair, the moft. A fmall quantity went over with the 

acid, coloured it yellow, and gave it the fmell of animal 

oiK This fatty matter was not, however, in a concrete 

ftate. 

This converfion of animal fubftances into this concrete The conrcr- 
fatty matter is faid to arife by depriving them of their counted for. 
azot ; but with refpeft to the utility of the knowledge of 
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thefe changes, the matter may be either convertedf into ' 
fpap, or manufa£tured into candles^ as it bums with a 
fine flame. By comparing, therefore, fpermaceti with the 
concrete oil feparated from the foapy matter of inhumed 
bodies, with that feparated from th'e'Vlried liver, and with 
that which exi (Is in abundance in. biliary calculi, Four- 
croy has, it appears, foutid differences in the forms, dry- 
nefs, fufibility, and folubility in alcohol and in aether, 
which are very remarkable, but which have not prevented 
him from making the refemblance, and from confidering. 
them as matters of the fame genus, differing dnly in thefe 
fpecific charaftcrs j whether thefe, . however, are fpecific 
differences, or only varieties, fbrthfer obfervations mud 
A f h P^^v^- I^ remains therefore to determine, 
inveftiga- J ft. The real conipofition of thefe concrefcible, ciyflal- 
5u?rcd^ lizable oils, which are neither butters, fuets, nor waxes ; . 
which do not exift in Vegetable fubftanbes according to 
their prefent analyCs, and which differ firom the concrete 
oils of plants, as the liquid oiTd of anijinals differ firom the 
liquid oils of vegetables : 

2d. The diverfified conipofition of thefe fpecies wtiich 
conftitute this newly diftinguiflied genus of cryftallizable 
animal oils, their delations between them and the 
liquid animal oils, and their formation. Thefe difco* 
veries appear now within the reach of chemiftry, and lio 
doubt will be effefked by thofe who undertake the labours 
they require. Fourcroy has already begun the inveftiga- 
tion, by treating the oil extrafted from bile, (which has 
been falfely looked upon as a refin) by the oxygenated 
muriatic acid, and he has converted it into a dry artd con- 
crete fubftancc, analogous to fpermaceti. The (low decom- 
pofition of folid animal fubftances, inhumed in a mafs, 
f rove alfo by the converfion of the mufbles and ligaments 
into fat, that the fibrous, albuminous, and gelatinous 
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ttialter may pafs into a concrefcible oil. It will likewife not 
be forgot, in the analyfis of fpermaceti, and the animal 
concrefcible oils t|?at refemble it, to inveftigate the caufe of 
it's being fo abundantly formed in the cetaceous clafs, 
ind the ufe of it in the cavities of the cranium, and in . 
the fpinal marrow, and the reafon why it is found in 
greater quantities in animals that breathe little than in 
' ihofe which refpire much, /. e. in warpi blooded animals, 
and why in thefe laft this concrete oil appears only.to re- 
fide in the liver and the bile, whilft it exifts fo univerfally 
in the animals with cold blood. 

'fat^ — ^This is a fixed oily fecretion, which in point of Fat. 
.confidence appears to hold the medium rank between 
fpermaceti and the fluid oils; it is not fo concrete as the 
. one, and more fo than the other. It is formed at the ex- 
tremities of the arteries, according to the beft authors, and 
?itthe greateft poflible diftance from the centre of mufcu- 
lar motion, and of animal heat, by which means it pre- 
fents a fpecies of refervoi,r vvhere a great quantity of hy-* 
3rogen, hot evacuated oy the lungs, becomes fixed. 

In young animals it is of a white coloxir, and has a 
mild infipid favour, but in adults it very often tends to a 
yellow colour, and as age advances it's colour becomes 
deeper arid it's favour ftronger. 

To obtain it pure, and fit for chemical experiipents, it Howpiiwi-s 
muft be cut into fmall pieces i the membranes and frnall * 
veflels are then feparated ; it is wafhed iji a large propor» 
tion of diftilled water, to deprive it of all it's gelatinous 
part, kneaded bv the hand and the water, renewed until it 
becomes infipid 'and colourlefs; the fat is then to be 
melted by a moderate heat in a glafs or new earthen velTel, 
together with a little water, which when evaporated, the 
boiling noife of the fat in fi|fion ceafes. It is then to b? 
poured while hotinto another veflel, where it fjxps on cooU 
ing and becomes folid, The ufe of th^ water 'added to the 
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fat, is to prevent it's roafting and becoming black ; ij 
lifcewife forms a fpecies of water bath, rendering the heat 
more equal ; but it is neceflary not to let any remain, a$ 
It would haften it's rancidity. This is known by drop- 
ping a little of it on fome red hot coals, where it burn* 
without crackling, if it retains no humidity. 

Fat when thus purified, is white, nearly inodorous^ or 
has rather a weak aroma that is peculiar to it; it^s favour 
is mild, and oily, and in this flate it approaches very 
much to the fat vegetable oils, as thofe of olives, ben- 
zoin, &c. which have no rcfinous or gummy propertiesj 
and are not ficcative. 
Examined Fat» when examined by the microfcope, is faid to. exhi- 
'^fc^™* bit a number of yellowifh veficles, formed of a very thin 
and tranfpjtrent pellicle containing an oily fluid* Thefe 
veficles difier in iize in vaxioud animals ; according ta 
Wolf, xhc fat of the pullet is contained inf fmaller veficte^ 
than thofe of any other animal, whilft the veficles of the 
goofe are larger, and arranged with more regularity* The 
next in order are the human j bitt the moft conliderable 
are thofe of the hog» It's only refervoir, according ta 
Scopoli, is the cellular membrane. 
It'^s anaiy- With refpefl to the chemical analyfis of fats, Nte-» 

Kcumann "^^""» ^^^ ^^* diftillation of the fat of the goofe, th^ 
pig, the (heep, and the ox, from which he obtained an 
empyreumatic liquor, brown oil, and charcoal ; and from 
his other analyfes, conclud^^ there is but little difie- 
rence. in fats ; that the fat of the ox only appeared ta 
contain a little more earthy matter. He looks upon them 
as a phyfical mixture of oily, gelatinous and aqueousi 
parts, with a little earth, and fome faline partg inter- 
pofed. 

It is fcaficely neceflary to obferve, how far the experi« 
tnents and obfervations of this chemift are diftant from 
the prefcnt precifiou of chemical operations. He takes 
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ho notice of the lofs of one part into it*s aeriform ele* 
tticnts, 'and decides without any examination, that thfe 
coaly refiduum, or the caput rbortuum, as he calls it, is 
an earth; whilft it is now well kno^Jvn, that the carbons 
of animals which fo powerfully refi ft incineration, con- 
tain the phofphoric acid. It is lefs aftonifhing that he 
takes no notice of the acid, for Macqlier has cibnfeffed, Macquer. 
that although forewarned of the faid produftlon from dif- 
. filiation of blood, by the obfervations of Homberg, he 
was on the potnt of concluding that this chemift: was de- 
ceived, becaufe the prefence of the oil prevents this 
acid from aSing on blue paper, and the part touched 
only became red on beginning to dry } and this is moft 
probably the reafon why fo many chemifts have erred 
rcfpefting the real nature of one of the produfts of the 
diftillation' of animal fubftances as well as vegetable. 

Hoffmann was of opinion, that the faline principle of Hoffmann, 
fat and animal oils was purely alkaline, in which they 
differed from vegetable oils ; and advanced as a proof, that 
thefe laft occafioned a green ruft in copper veflels, whilft 
fat on the contrary, when kept a long time in the fame, 
gave them a beautiful blue colour; an effeft according to 
this author that could only be produced by an alkaline 
principle: this argument however is now proved to be 
falfe, as it is well known that this colour* only depends 
on the more or lefs oxydation of the metallic calx. 

Vogel had a much better knowledge of the empyreu- Voget 
matic oil extrafted frotn fat by the fire, and acknowledg- 
ed the prefence of an acid faline principle; but the experi- 
ments of later chemifts, as Seg-ner and Crell, leave no 
longer any doubt on the fubjeS. 

According to Plenck, fat is nine times lighter than dif- Plenck. 
tilled water. It Acquires for it's fluidity a greater heat 
than olive oil, which is fluid at 40" of Fahrenheit's ther- 
mometer, and a lefs heat than yellow wax^ which melts 
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at 140^. It contaiias tio parts fo volatile as to be force 
over ajt a boiling heat, and it only inflames at a temp< 
rature that converts it into vapour. 

Piftiiiation. If fat be diftilled by e^ofing it in a retort to a great 
heat than that of boiling water, there firft comes over a 
acid water, and afmall quantity of oil^ which remains i 
a fluid {late ; on continuing the heat this acid become 
llronger (vide febacic acid), and the oil always lefs fluid 
but the'degree of heat mufl; be flrong epough to prevej 
the coagulation of the oil, fo that one drop may imm< 
diately fucceed another. 

If the oil, which has a very naufeous fmell, be ful: 
mitted to a fecond didillation, it becomes more fluid, an 
at each rectification an acid fpirit is fcparat^d, and 
coaly refiduum left behind. It's fmell becomes moi 
penetrating, and by repeating the diftillations, it may b 
lyought to have the volatility of eflential or ethereal oil 
and to evaporate at the heat of boiling water. By r( 
peated abflraClion and edulcoration by water, it is fo de 
prived of it's acid, that Crell obtained it fo pure as to t 
volatile at a lefs than boiling heat. Hence it appears, th 
fat derives it's confiftence, and alfo it's fixednefs, froi 
the acid, from which it can only be feparated by re 
peated diflillation. 

According to Hildebrandt, if the fliarp vapour whic 
arifes on the acid coming over catch flame, it produce 
a good deal of fmpke and foot. By the dry diflillation 
afibrds hydrogen and carbonic acid gafes, and the o 
which before was yellowifli becomes dark, and at laft < 
the confiflence of pitcb^ When the iron is red hot thei 

Crel!< remains a little coal of diflicult incineration. Qrell hav 
ing by an exceflive and long continued heat incinerate 
this coal, £bund the afhes to be of a Ijghtifli red coloui 
which when lixiviated with difl:illed water and evaporat 
cd, gave a fait of no determined fliape or favour^ did nc 
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ddiquefce in the open air, but diflolved in water, and a 
little vitriolic acid added depofited gypfum. This earth 
however left behind it it's conftituent part, an acid, 
which after evaporation, appeared a white, dry, acid fait, 
that melted before the blowpipe into a tranfpareilt glo- 
bule; and mixed with foot, and expofed to diftillatioii by 
aftrongheat^ emitted a phofphorefcent light, confequently 
it was the phofphoric acid. Befides the difcovery of this 
acid in the afhes, Crell found they contained calcareous 
earth in a free ftate. In diftilling fat, great care muft be 
taken to avoid the (tiarp, penetrating and volatile acid 
vapours that arife, otherwife they irritate and inflame the 
eyes, the throat, and the lungs; they not only force tears^ 
but excite a cough as bad as fulphureous vapdurs< 
It is infoluble in water. ' Aaion of 

Acids form foaps with fat, as with the fat vegetable Acids, 
oils. Achard formed foaps of this kind with the vitri«dic 
acid and the oil of tl\p yolk of the egg, as well as train oil, 
which he found to be decompofed not only by alkalis, 
bat by acids ; according however to Leonhardi, diftilled 
vinegar does not effeft a decompofition. By the nitrous, 
acid, with a certain degree of heat to produce a decom* * 
pofition of fat, the acid of fugar is obtained^ . i 

Alkalis, particularly when cauftic, as well as cauftic Aikalij. 
earths, likewife form foaps with fat, which are decom- 
pofed by acids* 

Alcohol has no folvent power on fat, except in it^s Alcohol. 
rancid ftate ; it then diflblves the rancid part. 

Fat, like oils, diffolves fulphur and phofphorus ; it has Solvent 
the fame power on metallic calces, particularly thofe of fat. 
iron and lead ; it attrafts quickfilver by means of tritura- 
tion 5 unites with the regulus of arfenic by ebullition, 
tod enters into the compofition of plafters ; it foon rufts 
copper, which proves the danger of letting it remain in 
reflels of that metal 3 and Fourcroy is of opinion that 
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it even afis on the glafs of lead with which pots ait 
glazed. . 
Extrafts and mucilages render fat foluble in water. 
It unites with oils in all proportions, and increafes 
their ^onfijftence.; 
Rancidity. Fat in it's natural ftate has it's acid fo intimately united 
to it's oily part, that none of it's properties are to be dif- 
coveredi hence arifes the mildnefs of .this, oily fubftance. 
But it has been before obferv.cd, that when by a fufE- 
cient degree of beat a decompofition extricates this acid. 
Changes the j|^»g properties are entirely chang<^,.it becomes fharp and 
<at. irritating. The fame thing happens when fat has been 

expofed for fome time to the atxnofphere j a partial de-n 
compofition takes place, a little of the acid becomes, ex- 
tricated, the colour becomes brownifh or yellowifli, and 
the tafte and fmell are fliafpifll and difagreeable ; and 
thia ftate is csWod. ranciJity. It is likewife found different 
Becomes in it's chemical properties; for alcohol, that in it's mild 
Bkuhoi^ ft^t^ ^^^ °° efft'ft upon it, now diffolves the rancid part, 
leaving the reft untouched^ . I)e Machy, a Parifian che- 
mift, has, therefore, very properly obferved, that by 
Various mcans of waftiing in alcohol fat may be deprived of all 
c^epriv it of it's raucid part3 whilft it leaves the found part. Poemer 
a^ ""T*^"^* propofes, aS a more economical plan, to deprive it of this 
onthccaufe. rancidity by mixing and boiling it with frefli fpring water, 
to flcim it, and repeat the operation, Macquer propofes 
to add a little calcareous earth or alcali to the water, the 
better to abforb the acid of the rancidity, and afterward, 
by edulcoration with a large quantity of pure water, carry 
off all the faline or foapy matter that may have been 
formed. 

Thefe obfcrvationfl appear to Morveau to admit of no 
doubt, but that the acid developed puts the oil, .no 
longer a perfect fat, into a ftate of foap, otherwife it could 
not be extracted by water alone, whilft the properties of 
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the unchanged fat would to a certain point be altered, 
Fourcroy is of opinion that thk change in fat arifes from 
tie fermentation of a peculiar animal mucilage, of which 
' fit always retains a certain portion intimately combined 
with it, and that the rancidity proceeds from the extrica-. 
fioa of the fixed air. On this fuppofition, the addition of From fixe4 
feed air muft corre«9: the rancidity ; and Sieffert informs 
us this was done by mixing fweet fruits or honey with 
rancid oils, fo as to occafion a fermentation, and a pro- 
duftion of fixed air, which reftores to them their gas, 
Rozier and CEttinger have confirmed this obfervation, 
and even have correfted, and meliorated fat, and ren- 
dered it fweeter and firmer by putting apples, or other 
fruits, into the pot in which it was melted. Rozier even 
recommends a fpupge to be dipped in a mixture of alum 
and chalk, and to be placed at the bottom of the oil 
veflel, by which.means the acid of the alum will extri- 
cate the fixed air from the chalk, which will mix with the 
oil. It appears that Morveau even is not far from ad- 
mitting a fort of fermentation in fat, r. e, a more or lefs 
fenfible motion determined by the affinities of the air, 
and the heat, producing new combinations: in fhort, 
he thinks it very probable that oils change in the manner 
acids do ; that a new portion of the acidifying principle 
imites to them in the fame way, which laft is proved 
from the experiments of Haflej and Scheele precifely 
fays, that the air is diminifhed by oils which become 
refiinous : Mor\'eau, however, confefles that much is 
wanting to conciliate this theory with all the phenomena. 
ift. It fuppofes an animali^ation in fat, which is oppofed 
by h&s. 2d.' Recent fat, diftilled in clofed veflels, un- 
dergoes a change perfeftly analagous ; f omc dcvelopped 
acid is alfo formed : hence it niufl: be acknowledired, 
that the acidifying principle preexitled in the fat ; that 
it was there in fufficient quantity inftantly to produce 
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that change which the accefs of air pi?oduces in a lengtli 

of time ; or it niuft be faid with the celebrated Scheele, 

that the vital air may proceed l>ere from thcdecompo- 

fition of the matter of heat. Fat is likewife foluble in 

alcohol^ after it has been precipitated from foap by mean» 

of acids. 

It would be of ufe to examine v^hat influence the fweet 

faccharine matter, which ScbeeJe found in oils, has. 
igpon their rancidity. It is faid, that if fat or butter be: 
boiled with half the quantity of litharge in water, to th& 
confidence of falve, the water becomes fweet, and by 
evaporation, is converted into a fyrup. This contains, 
nothing if the oil be mild, but if rancid, a little of the 
litharge, which is precipitated from it by vitriolic acid^ 
By a ftronger heat, an inflammable vapour arifes, and, it 
requires, tp be fojrced over, the boiling heat of pil of vitriol j 
it then comes over. in part undecompofed, having H'a.- 
Iweet tafte, whilft the other part is empyreumatic, and is- 
converted into a brown oil, with a fmell of alcohol; a. 
light fpungy coal remains, containing no calx of lead^ 
-By repeated diftillation, it appears to undergo a further 
decompofi.tion, and with a little fpirit of tartar, to beconle 
iharp and bitter. This fweet fluid does not cryftallize^ 
nor ferment when mixed with water and placed iim 
warmth. It mjxes with the fiiarp tinfture of tartar widx-- 
out attrafling and falling down with it, as honey does*' 
By repeated abftra£tion of nitrous acid, it is at lafl: chang- 
ed into acid of fugar, and appears, according to this che-^ 
mift, to contain more plilogi^on than even fugar or. 
honey.. 
Sebr.cic The acid of fat which c^ufes it's rancidity, is likewifi?' 

the caufe of it's fixity; hence the febaceous fubftance? are 
Jike particular oi).s that owe their cppfiftpnce and fixity tq. 
the fanie caufe. As a prpof of this, appprding to Ppernerj 
if the oil of almonds be digefled fpr a little time with $ 
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fxuatt quantity of nitrous acid, a fiibftance refembling fat 
will be obtained. 

That the different cohfiftehce of fats is owing to the The confift> 
proportions of the febacic acid with the oily parts is alfo owing to th« 
proved, from the comparifon of the quantity of thefe * * * "^ 
produ&s in Crell's experiments on human fat, and the* 
fuet of the ox. In ihort, it is to the intimate unioq, 
of differetit proportions of this acid with the oil, that the 
greater or lefs fixity of them is to be attributed ; and that, 
in proportion as this principle is taken away, they become 
fluid and volatile, refembling effential oils, is evident oq 
diftillatton, where the more the fats are deprived of it, th^ 
more fluid and volatile they become, and rife at the boil- 
ing point. It appears hoWever that this acid is more in-r 
timately united in animal oils than in any other, as they 
are much longer in becoming rancid; andfubmitted to 
repeated diftillations, very little acid is extrafted at each 
prooefs^ hence they are the moft difHciiltly made fluid 
and volatile. 

It is the opinion of Morveaii that this febacic acidltexifts 
ex\(b pierfeftly formed in fats previous to diftillation, fo^i^^d la 
fince thefe fubftances expofed to the fire in clofe veflels^*^* 
rive their vital acidifying air in a fiiate of mephitic gas ; 
befides, according to this chemift, the ftate of the car-? 
bonaceous refidue, which refembles plumbago, from it's 
difficult incineration, announces a confiderable quantity 
of vital air fixsd in this refidue, and converted into met 
phitic acid. In fliort, it appears (article febacic acid) 
that the feparation of the ^cid, and of the oily portion, 
maybe effefted by the moift way, without the aid of 
beat, ademonftratiye proof of it's being already formed. 
The manner, however, in which thefe two parts are 

united, fince they cannot be recompofed, fhows it is not 

a fimple combination^ but one whjch further experime;l^ 

nmft explaiuf 

P4 
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jGren and Riechen inform us, that they have at length 
perfcftly decompofed fat by repeated infiifiqn and digTcf- 
tion, with moderately ftrong latric acid, into oxalic 
acid and yinegs^r. .-; .' *. .,'.. 

V;«r*uju8 The various kinds of animal fat that have undergone 

it. any chemical inveftig4tion, . are human jat^ fuetj^ marrswy 

iardj and l^utter^^ . 

Human far. Humo^nfat. Rhades was the firft who examined hur 
man fatj but very little can be colleftcd from his experi- 

Expcriment ments J it is. to Segner and Crell that we are indebted for 
what little is known of it, as well as of the greater part of 
other fats. It's fpecific gravity is to water as 0,903 to 
IQOO, and jt is fluid at 84^ of Fahrenheit. 
^ On diftillation, this f^j: afforded nothing at 430*" of 
Fahrenheit, and very little at 550° j it was only at 600*^ 
that there pafled over 100 drops of phlegm, and a great pro- 
portion of oil : from four ounces, fix drachm^ of ^ yery thiclc 
pil remained ijx the. retort. This phlegm appeared jo give 

{ the fyrup of violets a reddifli tinge; the fmell was ftrong. 

and fo infupport^ble that it's nature could not be deter- 
mined ; it had a very empyreumatig, fharp, fomewhat acic 
favour. The rem^ininff oil was of the confiftence^of ho- 
ney, of a fweetifh tafte, and a (light empyreumatic odour 
The phlegm cffcrvefced with the folutipn of potafh ; or 
faturatiop, it had a falinc tafte, apd gave on evaporation ; 
thickifli, yellowifti liquor. On examining fome friable 
irregular parts, they appeared to have a cryftallized form 
This dried n^afs exppfed to the air returned to a faline 
fliarp, and bitter liquor, not alkaline. 

efCie^. According to the experiments of Crell, Jn a menioi 

exprcfsly written on the conftituent parts of this fat, i 
appears, that 28 oz. of it^ being previoufly melted an( 
filtered, when diflilled on ttie fand bath, nielted at 155 
of Reaumur's thermometer, and there came over a littl 
Infipid phlegm. The diftillation then flopped, althougl 
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the heat had been increafed 45^, but being augmented 
beyond 220®, tbe niafs began to fwell exceedingly, fo as 
even to rife into the neck of the retort, which is not the 
cafe with ox fat. At the fame time there pafled over a 
liquor acconipanied evidently with vapours, which when 
collefted in the receiver appeared to be of two kipds ; that 
at the top was a brown red oil, the colour of which became 
bv degrees deeper, and beneath this was a phlegm of a 
golden colour. At the bottom of the receiver there was 
a fixed oil refembling that from wax : the heat being in- 
creafed until nothing^ more came over, the operation kft- 
ed 21 hours. At the mouth of the receiver, a very p(?ne- 
trating odour was perceived, although lefs lively than that 
from ox faU The liquors being feparated, there were 
found 2i o^. of black oil, and 1 pz. 7 drachms of a yel- 
low acid phlegm. There remained in the retort a (hin-r 
ing, friable coal, weighing 1 oz. 2 drachms. 2 fcruples. 
The fixed oil melted, and diftilled agairiby a heat of 200% 
afforded 9 oz, of oil. lefs coloured than the firft, 1 oz. of 
yellow acid, and more fixed oil. This oil being twice 
again diftilled, this chemift received by the fame heat, 
the firft time 7 oz., 6 drachms of a reddifti yellow oil, and 
3 drachms 30 grains of acid. The laft tiqe, the heat 
beirjg carried to the moft violent degree, there were foundj 
in the receiver 1 oz. 3 drachms, 40 grains of brown oil, 
and only one drachm of acid. The carbonaceous refi- 
dua were of the fame nature as the laft, and weighed one 
ounce 7 drachms. Thus 28 oz. of human fat^ gn being 
jiecgmpofed by diftillatiou afford^d^ 

oz. dr. gf. 

Of fluid oil 20 5 40 

acid pblegm 3 3 30 

charcoal 3 I 40 

J^oft during the procefs 5 10 

Total . . 28 Q 
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To feparate the* acid thajt might adhere to the oil, ibis 
chemift agitated it at feveral times in Water, and fepa- 
rated it by a fiphon ; the waters being colleftcd were fa- 
turated with 1 drachm 7 grains of potafli, and as it re- 
quires 6 J drachms of this alkali to fatufate 30 grains of 
the acid, he concluded, that thefe waters had ftill given 
J4I drachms of acjd* 

The brown oil rediftilled by a gentle heat afforded a 
volatile, clear oil, pf an aromatic favour ; oh increafing 
the heat it became yellow, and at laft reddifti. There 
remained 3 oz. 30 grains of charcoal. 

Two ounces of this coaly refiduum were with great 
trouble incinerated. The aflies weighed 5 drachms 30 
grains. Boiling diftilled water only extrafl^d from them 
4 grains of an infipid fait, and a little calcareous earth 
was precipitated by the addition of vitriolic acid. The 
pitrous acid on digeftion deprived the afhes of their red 
colour, but the vitriolic only precipitated a little felenite. 
The liquor exficcated, and the refiduum calcined, became 
red, and amounted to 6 grains. This chemift regards 
this fixed fait as the fame as wh^t he got from the aflies 
c£fuet, i, Cf the phofphoric acid. Of the 4 drachms of 
remaining afhes, the vitriolic acid on diftiilation took up 
40 grains of aluminous earth, and the furplus, mixed 
with an equal quantity of fixed alkali, ran into a perfect 
glaft. 

It remains to be proved, whether the rednefs was ow- 
ing to the prefence of iron, and whether the argill did 
not come from the veffel. With refpeft to the glafs, it is 
well known that tfae vitrification of bones depiends on the 
phofphoric fait. 
Suet. Suet. — Ox fuet, fubmitted to diftiilation in a fand bath, 

melts at from 104^ to H6° of Fahrenheit ; it afforded a 
good deal of oil, and but little phlegm : the odour arifing 
from thefe produAi affeflft the head ; acids had no effed 
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on them : they formed foaps on agitation with a folutioni 
ofpotafti. The reddifli phlegm had an acid tafte, effer- 
vefced with an alkali, yet it did not redden the fyrup of 
violets, but communicated to it rather a brownifh tinge^ 
which arofe from the oily parts. 

Diftilied with unlixiviated afhes it afforded no volatile 
alkali. The oil that can?e over was nearly black, arifing 
from the great heat neceflary to break the foapy union* 
The phlegm refembled fpirit of tartar, did not effervefce 
with an idkati, and changed the fyrup of violets green. 

With potafti fuet likewife aflforded a blackifh oil y the 
phlegm had an alkaline favour; it effervefced with the ni- 
trous acid ; the alkali by means of the oil bad reached the 
neck of the retort. 

From two_ pounds of ox fuet Crell obtained 14 oz. 1 
drachm of fluid oil, 7 oz. 2 fcruples of acid, and there 
remained of coal 10 oz. 6 drachms and one fcruple. 

Stag fuet requires the fame heat for fufion a& that of 
the ox, and that of the (heep melts at 124^. 

J(forrtftt/.— The marrow of the ox on diftillation af- Marrow. 
forded fimilar produAs to fuet, except that there pftflfed at 
firfl into the receiver a white fuet rcfemhling the butter of 
wax. It afforded ajji infipid water, much oil, the greater 
part of which became fixed again^ and very little phlegm 5 
alfo an acid wa^ obtai|ied. 

i^ri/.— Hog^s lard on diftillatioi^ afforded a brown Lard, 
fluid oil, bu^ f€ar.cely any phlegm ; a few grains of black 
matter remained In the retort. It pfielts at between 99-^ 
and 10p° of Fahrenheit. The oil weighed nearly as much 
as the lard employed^ had a weak eppyreumatic odour, 
gave no figns of ammonia; the tafte feemed to indicate 
an acid, but it foon became bitter. This oil gave this 
fyrup. of violets an obfcure colour tending to. a green. 

Butter. — ^When this inflammable part of milk is freed Butters 
from all it's ferous ^d cafeous matter, itis either of a *JXurr ** 
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white or yeUowifli colour, according to the ferum and the 
food and temperament of the animal ; the more the 
plants are fucculent and aromatic, as happen in fnmmer, 
the more the butter will be coloured; and during the 
winter, when only hay or ftraw and bran are to be pro- 
cured, the yellow colour difappears by degrees, and they 
afford only a dead white butter. -This effeft however 
djoes not take place in all animals, for the cow, the goat, 
the afs, and the mare, although nourifhed in the fame 
paftures oti the fame nouriftiment, afford different co- 
loured butters ; the cow gives a yellow one, that of the 
goat and afs is much palei^ whilft the butter of the mare 
is always white, * 

Artificially Buttcr is artificially coloured by many fubflances, and 
as it is one of the beft folvents for extrafting the refinous 
colouring matters contained in certain plants, they are 
often made ufe of in the dairy. Thus, by beating the 
cream with the root of the orcanet, a colour is procured 
from the lighted (hade to the deepeft red, which cannot 
.//oiifti afterward be feparated by water. This property of but- 
ter to load itfelf with the colouring matter on feparating 
from the cream, Parmentier expefted might extend to the 
green pans of plants; this was not however the cafe, but 
it received the aromatic parts. He found that when 
cream is beaten with a refinous colourins: matter, it is the 
butter that is ieoloured, but when an extraftive matter is 
employed, the buttermiljc or ferou? part only remains co- 
loured, 

Sa%-ourt Butter,, when frefli, has a \SEry pleafant and peculiar 

mild tafte, although it's tafte, as well as it's colour, de- 
pends on the food of the animal. If, for inftance, it has 
been previoufly fed on turnips, of on grafs with which 
garlick grows, or on cabbage, or various herbs the ef- 
fential oil of which is ftrong and penetrating, the butter 
partakes of their favour. . 

Aroma. |t is nearly void of fm^ll. 
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Itismoreorlefsof afoftfolidconfiftence; it is very folid Confif- 
from the milk of the goat and cow. and foft from that of 
tlie flieep; whilft from the milk of the afs, the mare,. and 
(he human female, it is nearly in the ftate of cream, more 
particularly that of the laft. 

When expofed to a moderate heat it melts and be- Expofed ta 
comes tranfparent. According to Erxleben this degree 
is 84° of Fahrenheit; the fufiou is perfe<St at 88% 
and it remains fomewhat fluid even at 74°; it be- 
comes folid aeain in the cold, but it is then fomewhat 
granulated; in this ftate it keeps a long time without 
becoming rancid, but it has not that agreeable rich flavour- 
it had before. 

On diftillation it afibrds a little infipid water, the fe- 
bacic acid, a yellowifti fetid oil, called the oil of butter^ 
and according to Scopoli, hydrogen gas. There remains 
about i oz of coal from one pound of butter. Several 
modern chemifts are of opinion, that it is from the 
oxygen of the atmofphere that the formation of the 
acid arifes. In the firft diftillation, however, tjiis is un- 
neceflary, becaufe the quantity of oxygen in the butter is 
fufficient; but in fucceffive diftillations, Fourcroy found 
the external air neceflary to convert all it's principles into 
an acid ; hence in a large apparatus a great deal is formed; 
on the contrary, in a fmall retort butter pafles into the 
receiver, almoft without alteration. Butter forms with 'Pormz foap 
potafh a foap lightly folid, of a yellow colour and agree- sShl 
able odour, eafily foluble in wa^er, and which perfectly 
cleanfes all kinds of ftufls. 

In a warmifli temperature, or in more or lefs time, the 
febacic acid is fpontaneoufly feparated from butter ; it 
then acquires an acrid and rancid fmell and tafte, which 
is partly correfted by waftiing it in alcohol to take aviray 
the acid. Hence it appears that butter is very little dif- 
ferent in it's chemical properties from the fat oils of the 
vegetable kingdom, 



3t OILS. • 

count of their external ufe as a me^ic^ine, and fometimcs 
from tbeirwafhing qualities. 

It has already been obferved, that\ animal oils form 
loaps with cauftic alcalis ; it is only however in thefe 
countries where the climate will not produce the olive, 
that they are made ufe of in the fabrication of foap, 
Olive oil forms a foap far fuperior to animal oils ; but 
they in their turn are preferable to the expreffed oils of 
ExDcrU vt^etable feeds. Some experiments on the fabrication of 
ineutson animal foaps have been made by Darcey, Lelievre, and 
©f foaps by Pelletier ; the method they ufed, was to render the foda 
Daicey, c. ^jg^uflj^, ^y means of lime ; they theii boiled the alcali and 

dil together until the foapy matter began to feparate, 
marine fait was then added to finifli the feparation. 

They took eight pounds of fuet, which, by uniting with 
cauftic foda, compofed a foap that weighed eight pounds 
fourteen ounces; it was of a good quality, of a white 
colour, preferved however a little odour of the fuet; 
kept for three months and a half in a dry place, it had 
loft three pounds fourteen ounces, but had acquired a 
great degree of folidity. 

By the union of three pounds of lard with cauftic foda, a 
foap was formed that weighed eight ounces and half; it was 
very white and folid, and it's odour was not difagreeable. 
On expofure to the air for three months, it only weighed 
four pounds fourteen ounces. It was then very dry* 

Three pounds of rancid fait butter, after being deprived 
of it's fait by water, formed a foap that weighed eleven 
pounds; it was very white, but retained a little of it's 
rancid odour. Expofed in a dry place it loft much of 

it's weight. 

The fame quantity of what is .called horfe oil (huile 
de cheval) at Paris, when united with foda, formed i 
foap that weighed feven pounds; it was white, and of a 
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good confidence. On expofure to the air for two iriohthr 
it loft two pounds. It had no difagreeable odour, and 
acquired great folidity. 

A fimiiar quai>tity of whale oil united with fod^ 
weighed five pounds ; it Was of a dirty grey colour, and 
had a difagreeable odour. On being kept two months in ar 
dry place it loft eight ounces of it's weight; but it had 
acquired lb deep a brown colour extemafly, as t© appear 
red. It was of pretty firm confiftence, but not dry like 
the olive foap. Soaps made of fifli oil, and of the oil of 
the cod fifl), greatly refembled it. 

Henry made fome experiments to try the aftion of ^^aJ^c 
metallic oxyds and earths upon oils, in low degrees ofeaithson 
heat. He digefted 2 ounces of fpermaceti oil with one*'* 
drachm of white arfenic, in a heat of 180° of Fahren- 
heit, for fix hours, and let it ftand till next morning. 
1 he oil was then perfeftly clear and colourlefs, and hea- 
vier than before. A great part of the arfenic, however, 
remained undiflblved at the bottom of the digefting 
' veflel. Thick train oil was digefted with one draehm 
and a half of white arfenic. No great alteration was 
obferved in the colour 5 but it was clearer and more lim- 
pid. As a confiderable portion of arfenic was diflblved, 
he wiihed to precipitate it fo as to leave the oils pure and 
colourlefs; and on putting a few drops of vitriolic acid 
to portions of them, the arfenic wif depofited, leaving the 
oil, particularly the fpermaceti oil, as pure and colourleft 
as before. Nitrous acid changed the train oil to a dark 
brown. 

Three ounces of fpermaceti oil were digefted with one 
drachm of litharge for fix hours, at 200^ of Fahrenheit ; 
it became clearer, but not fo colourlefs as when treated 
with arfenic ; the litharge was changed to* 2l white colour. 
Train oil was but little afFefted in low degrees of heat, 
but in higher became difcoloured ; vitriolic arcid added^ 
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precipitated the Hthafgje from the fpcfrmaeeti ail, and left 
it pure and ckar^ though ,not quite colourlefs. Nitrous : 
acid changed them to a dark brown. Two ounces of ~ 
fpermaceti and half a drachm of red lead, digefted eight 
hours, the oil was not changed 5 the heat being increafed 
till nearly boiling, it became dark and difcoloured. Train - 
oil the fame. White lead and the oxyds 'of copper. - 
fbrmed on the diftillatlon of acetated copper, had the ■ 
fame ^ed: with the red lead ; but lefs of the oxyds of ' 
Copper appeared to be diflblved than of thofe of lead. "^ 

Two ounces of fpermaceti oil and one drachm of earth ] 
of alum, precipitated fnom a folution of alum by potafli, i 
were placed three hours in a fand heat from 180® to. ] 
190°. The oil became clear and colourlefs, the gluten \ 
having fallen with the earth. Train oil was likewife '; 
rendered much purer by the fame means, but not equal ]: 
to it. Aerated and pure magnefia precipitated the muci- 
lage whilft warm; but on cooling, the mucilage and > 
magnefia rofe and mixed again with the oils. Two grainar « 
of pure lime, added to one ounce of each, turned them < 
thick and dark coloured in the cold. In the experiments '. 
with the earths, not the fmalleft particle feemed to be dif- " 
folved, as on the addition of any of the acids, they iri- 
ftantly changed to a very dark colour. It appears, thait ", 
the metallic oxyd gives up it's oxygen to the. oil, while the 
mucilage of the oil unites to the metal ; hence, probably, 
in high coloured oils, the fuperabundant carbon unites 
with the part of the oxygen of the calx, and forms car- 
bonic acid, and divefls the oil of it's colour, whilft the. 
oxyd attrafting the mucilage, may contribute to the fame 
end. Yet it is very remarkable, that an earthy fub- 
ftance or alumine, which is not known to contain either 
©xyget^ous or carbonic gas, (hould difcolour oils more 
•powerfully than moft of the metallic oxyds, and equally 
with any of thejn. This earth has a ftrong attradioa | 



for Coloariiig matter, and on this property depends It's ufe 
in dying. 

Jnimal volatile oil* The oih already mentioned, we Animal vo* 
have feen, are mild both in fmell atid tafte, infoluble in "**" * 
water and alcohol, do not rife at a boiling heat, contain 
a large proportion of acid, and are already formed in the 
animal in a fixed ftate. In the diftillation of animal fub- 
ftances, however, and particularly of the more gelatinous 
kinds, when putlicd beyond the boiling point, there arifc* 
another oil from the union of it's component parts 
which arc difengaged by the. heat, and which oil, from 
it's burnt fmell, has been called an empyreumatlc oil ] i^ 
comes over with a qliantity of volatile alkah, is more or 
lefs dark coloured according to the quantity of carbon it 
contains, and from being at firft fluid, becomes thicker 
and deeper coloured as the heat is increafed, until it is of 
the confiftence of tar. According to Spielman, the animal 
is (harper, according to Machy, richer in ammonia, than 
the vegetable empyreumatic oil. This oil, when reftified 
by diftillation^ and in it's pure ftate, is quite colourlefs, 
and it is called, from it's volatility, animal vJatUe oiL or ' 

... . 'Its prtDper* 

tUum animale Dippeliiy and poflefles many different pro- tie* different 

• r ^i/?i*'ir • 1 from the 

perties irom the fixed oi:s berore mentioned. fitted oils. 

It has a ftrong penetrating aromatic, fmell, a ftrong 
fharp tafte, but by far not fo difgufting as the empyreu- 
matic oil 5 it is perfeflly tranfparent, and, after eether, 
the ligHteft of all fluids, fince a flaflc that contains half ai> 
ounce and fix grams of the beft aether only holds half 
an ounce and fifteen grains of this oil ; it is likewife nearly 
as thin and volatile. 

It is in part f9luble in water, and by repeated agitation 
with it, changes the fyrup of violets green, arifing, accord- 
ing to Parmentier, from it's ammonia. 

With the vitriolic acid it forms, according to Achard^ 
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ftn acid ibap^ and it feparates it from thclnuriatic acid in 
that (late. 

Muriatic acid diiToIved k at the boiling puoint, and it 
became black and thick ; with four parts of this acid there 
was even an incipient fdution in the cold^ and the mix« 
ture became brown. 

Diluted nitrous acid, according to Leonhardi, produced 
a purple colour with it, but at the boiling point, converted 
. it into a dark blue, foaming, thick mafs : with fmokinj 
nitrous acid it inflames, and when concentrated, takes it , 
from the muriatic acid, and forms with it a black refin. 

The acetous acid diflblves it. 

Creir obtained a foap with the vegetable, and the oil 
fromfuetj and Schulze obferved, that an aqueous folution 
of the alkaline foap^ made by long trituration with Dip- 
pel's oil and tartar, precipitated Pruflian blue from afolu« 
lion of vitriol of iron. Alkalis alfo feparate this oil from 
the muriatic acid in the ftate of foap. 

It is diflblved by fpirit of wine 

Expofed to the atmofphere, it becomes coloured, firft 
yellowifh, then brown, and lofes it's tranfparency. 

It does not change the colour of litmus paper, or fy'ruf 
of violets, fo as to fhow the prefence of an acid or al- ' 
kali. 

Hildebrandt thinks it differs from vegetable ethereal 
oils only by the phofphorus it contains. The properties 
of this animal volatile oil fufficicntly fliow the difference 
OpWuons between it and the other animal oils ; but, according ta 
ih"prrfeiice Macquer, the mod diftjnguiihing charafter is, that aH 
nfanandm Q^jj^r animal and Vegetable oils contain an acid, which 
appears on diftillation, whilft this, on the contrary, fep- ' 
pears to fhow fomethin'g of a volatile alkaline nature. .' 
Poerncr, however, is of opinion, that although on the firft 
appearance this oil may fecm different from thofe of ve- 
getables^ yet it is the fame oil which has undergone a 
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change from the difference of the body in which it re- 
fided ; for if animal and vegetable oils be pufhed to their 
greateft ftate of fluidity, and are deprived of all foreign 
matter, no difference will be obfetved. To this may be 
added, as Leonhardi obferves, that although a free acid or 
an alkali has not been proved to exiil in this animal oil^ 
dther in it's empyreumatic or pure ftate, or in other em* 
pyreumatic oils, yet the prefence of an united acid^ or a 
hafis capable of becoming fo in them, may be conclud-> 
ed. 1ft. From the refembiance to all other oils. 2d. From 
the change of colour to a brown, when this . volatile oil 
16 expofed to the atmofphere ; and Demachy fouud that 
when this oil was digefted with cauftic ammonia it re- 
mained colourlefs ; on the contrary, a.cids foon coloured 
it, from which it is fuppofed that it's brown or dark co- 
lour, wh^n expofed to the air, arifes from a dif(^aged 
acid, or from the addition of vital air, the acidifying 
principle. 3d. From the foliated matter obtained by Crell, 
on evaporating an aqueous folution of the fediment, pro- 
duced from a mixture of empyreumatic oil, with the vi- 
triolic and nitrous acid united, which perhaps might be 
the oxalic acid. 4th. From Dehnen's ammotiiacaj fait 
iocryftals from fpirit of hartftiorn, andSchulze'is^^peri- 
ment in the precipitation of PruiOian blue, already rplated.; 
where the prefence of phofphoric acid was fuppofed. 

Although all animal fubftances afford thi^. .vpl^ile oil subftancei 
by diftiUation^ yet all of them are not made ufe offpr ?J^^*^*** 
that purpofe. Thofe parts only arje to be choien which 
contain the pureft gelatinous matter, and ape free of ;dl 
£tt particles; fince they produce, at the fame time, an acid 
which is feparated with difficulty ; hence, to procure it in 
it'sbeft ftate^ neither the flefli, bones, nor even the blop4 
of animals are chofen, but the different forts of horns, 
particularly hartfhora, as they afford a large quantity of 
pure gelatin^ which is the moft produdiv.e of oil. 
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>fcthod« of With refpcft to the manner of prcparinor it, feveral me- 

preparing ' r r o -^ 

it. . thods have been recommended. It is found neceflarv at 

each diftillation to change th' veffels, or at leaft to cleanfe 
thofe which ha\'e been iifed ; as the leaft particle of the 
thic'ker and kfs volatile parts is fufficient to fpoil a large 

Model. qiiaiility of the more volatile oil. According to Model, a 
qiKirit?ly of empyrciimatic oil oF hartfhom is to be put into 
a clenn retort, and having wrapped fome well waihed H- 
iteti round* the mouth, it i?? to be fnbjefted to the gentle 
heat of a fand bath : wben a few ounces of pure oil are 
'"pmcdver, \vhich arifes after the aqueous part, and a co- 
loured oTT is bednnine'tc (how itfelf, the receiver is to be 
ch:ingcd;'and the oil which firft came over being again 
(iiftTf!r-d, wnH be found pure and eood. Bv this means as 
^'^od 'an oil is obtained as that got by former chemifts, . 
4fter io 'oVebdiftillations. A ftill better method, he 
fourv^V t^as, to dlftil the' firft volatile portion, with four 
or five times it's quantity of diftilled water; it is then clear , 
andjpure; he has e^en fometimes experienced, when the . 
empvreumatic oil was not too thick, that by the additioa • 
of water, the volatile oil was obtaiml fufficiently pure, 
tK'ithhtif undergoing a fecond operation. TiloJ, an apo- ; 
th.^c a!y at Grontngcn, rjcommends the empvreumatic 
6\\ orhkrtfliom to be mixed with three or four parts of -, 
warm Water, and dioreftcd for 24 hours ; it is then to be ; 
put into a retort, taking care not to let it touch the neck ; .. 
.ii receiver'!^ to be luted to it, and the day after, it is to ^ 
6e diftilled by a gentle heat in the fand bath : the firft oil .; 
that cotflies is yellow, and mixed with a volatile alkaline ; 
fluid'; tlie next is purer, and the laft black and thick, ^f 
Hence the receiver is to be changed three times; the fe* -. 
cond oil is to be diftilled again, and the pureft part to be 

^ehne. ftftifled with an equal qut-mtity of water. Dehne is faid , 
to have improved the method of M-A^l, by advifing to 
piake ufe of a cucurbit in the diftillation of the pure oi| 



Tlbvfil. 



<^ mm mm 



OILS. 39 

from the oil of hartftiorti, as the difEcuk cleah(ingof the 
neck of the retort maybe difpenfcd with ; and when the", 
alembic becomes difcoloured with yellow oil, it may al- 
ways be replaced by another. In this manner, from rec- 
iiiying the yellow and red oils, got from two pounds of 
oil of hartftiorn, which arife after the white, together with 
the lad:, he obtained rather more than 314 ounces of 
beautiful pure Dippel's oil. Previous, however, to this 
chemi(l, Schuize had already mentioned the ufe of a 
cucurbit with it's alembic in this procefs, in which, to 
fpare the repeated re<9:ification, he advifes to extract the 
oil from unquenched lime ; but as the heat arifing from 
the lime might change the white transparency of tlie oil, 
as Crell found heat to have this effcft, it is better let 
alone. Although the name of Dippel has been given to 
this volatile animal oil, he was not the firft chemift who 
difcovered it, as Van Helmont had already mentioned it 
in his Aurora Med'icina ; and Homberg, it appears, had 
likewife prepared it from the human excrement; and 
according to Schuize, Count Wittgenftein had obtained 
it from the fame fubftance, at Berlin, in the higheft rec, 
tificd date. 

As this oil is very much inclined to lofe it's whitenefs Method of 
and become Icfs fluid by only expoiSng it a (hort time to it. 
the atmofpheric air, from the evaporation of it's more 
Yolatile partSj and the dark colour which the remaining 
lefe volatile oil receives, it is neceiTary, in order to prcr 
ferve it pure, to put it in fmall vials as foon as it is pre- 
pared, provided with ground (loppers, over which cap? 
of bladder or lead are tied. Deyne advifes a few drops Qf 
diftilled water to be previoufly poured upon the top of this 

This oil has been ufed in medicine: it was recom-p j^^^.^^^ 
mended by Dippel, to be given a few hours before the '^«n<^^d by 
attack of the paroxyfm of a fever, iii a dole of between fevciv 
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thirty and forty drops, and it was faid to procure flecp, and 

prevent another paroxyfm. It has likewife been ufed by, 

-^"*^ ^\ ^ and mentioned in the writinfi:8 of Frederic Hoffmann, 

other phyfi- ^ ' 

cians. Juriktr, Boerhaave, Vater, Haller and Lober, Machard 
and Reinhard, Ludolf, Hartmann, Foxe, Baumer, Par- 
mentier, and others, who have recommended it in various 
difeafes, ^nd attributed very great effefts to it. It is pre- 
pared according to the prefcription of the laft London 
-Pharmacopoeia, by diftilling one pound of the oil of 
hartftiorn three times, by the name of oleum animale. 

The component parts of oils are hydrogen, carbon, 
oxygen, and phofphorus ; but from the want of azof, 
they are not looked upon as perfectly animalized. 

As there have been various opinions refpefting the 
ufes of oil in the animal body, different hypothefes hate 

Opinion of been invented of it's formation. 

tionofoiiin Both the ufcs and formation of it are, however, ob- 

bod/"""*^ fcure. With rcfpeft to it's formation, one of the moffc 
probable thefes is that of Dr. Beddoes, which, although it 
explains many fafts hitherto inexplicable, is fubjeft to 
many exceptions. The foundation on which itreflsis, 
that whenever there is a certain diminution of oxygen in 
the animal fyftem, fat will be produced. The following 
obfervations, according to Coindet, feem to fupport this 
affertion. The chemical analyfis of fat (hows, that fi3C 
parts of it contain nearly five of carbon, and one of hy- 
drogen,' and fome febacic acid. The fat parts of animal* 
only differ from the flefhy, in the laft containing azot and 
more oxygen. By this means the change of mufcles into 
afubftance like fpermaceti in the churchyard of the In- 
nocents at Paris has been explained by Fourcroy, and it 
has been obferved, that fat in the living body increafes at 
the expenfe of the mufcles, and vice verfa. 

The want of oxygen, confidcred as a caufe of corpus 
Icncy, is indicated by the analogy which exifts between 
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obefity ftnd the fea fcurvy, :which feems only to be owing 
to a gradual abflrafiion of a part of the oxygen in the 
fyilem. The fea fcunry is never announced by meag^r- 
nefsj for a fuUnefs of the habit is the firft fymptom of the 
difeafe. Dr. Trotter obferves,. that when a negro becomes 
rapidly corpulent, he never fails to be attacked by the 
fcurvy, from which, according to the comparifon of Dr. 
Beddoes, it appears, that corpajency is to the fcur\y 
what cachexy is to dropfy. According to Sauffure arid , 
Humbolds,the atmofphcre of high mountains contain lefs 
oxygen than that of lower region?, which explains why 
Condamine was-attacked by fcorbutic fymptoms on the 
fummit of Pinchina. All the fymptoms of fcurvy prove 
likewife that it arifes from a privation of oxygen : thus 
the furface of the body is covered with livid fpots, the 
arterial blood is very little fluid ; and after death, the left 
auricle is filled with venous blood ; which Dr. Goodwin 
found in animals that had been deprived of life for want 
of oxygen. Dr. Lind informs us, that when death has 
been fudden, and no effiifion is found in the cavities 6t 
the body, the auricles and ventricles are filled with bloody 
and efpecially the left fide of the heart, which is the more * 
remarkable, fince that fide rarely contains much blood 
after death. 

Country people know from experience, that, to fatten, f 

poultry, they muft be kept in darknefs ; that fubftances 
proper for prolonging their fleep muft be mixed with their 
food, as tares, or fpirituons liquors. It is a curious cir- 
comftance, that the age when the fecretion of fat is moft 
confiderable is about the 40th year, a time when the 
arterial fyftem ceafes to aft fuch a confpicuous part in the 
animal oeconomy : cither, as Dr. Coindet thinks, it is 
then offified, or in part obliterated, while the v.-nouS fyf- 
tem coming more and more into a£lion, acquires that 
influence fo co&fiderable in old agQ. Perhaps the arte- 
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ries, the afl:ion of which is then vifibly diminifljed, ftrnith 
the fyftem with lefs oxygen at that period, which may be 
looked upon as the caufe of the corpulency of riiiddle 
aged people. 

It may be objeSed, that children, whofe venous fyfi. 
tern is not yet developed, have, however, a remarkable 
plumpnefs.. But this difficulty has been refolved. in the 
following manner : The venous blood, when it arrives at 
the lungs, undergoes changes, that are well known ; and it 
may happen, that as refpiration is more or lefs perfeft, 
the blood may lofe a greater or lefs quantity of carbon or . 
hydrogen. In proportion as it lofes lefs, the fecretion of 
the fat will be more abundant, which affords an expla- 
nation of the enormous quantity of fat in amphibious 
animals, and fifh, whofe refpiration is imperfeft. They 
retain, therefore, more hydrogen and carbon, which paf- 
fing into the arteries. Dr. Coindet thinks, occafion that 
- /:onfidjerable fepretion of fat, and probably produce that 
vpluminous fize of liver, found in fifties, in which the cir- 
culation is fuch, that almoft the whole blood goes to the II*- 
vcr, either to operate there a fecretion of fat, or oftile, th^ 
iconftituent parts of which do not differ much from thofe^ 
of the forrper. The fame reafon may be given why chili-- 
dren, who do not refpire in the womb, have a full habit o^f 
J)ody ui^til the third or fourth year, for the foramen ovale 
is not obliterated until that period^ This feems to be 
confirmed by the ,obferyations quoted in the medical 
tranfaclions of London, and by thofe of profefTor Sandi- 
fort, of Leyden, which give an account of individuals re- 
markable for their corpulency, in whom it was found on 
diffeftion, that the foramen ovale was not clofed up, from 
which it appears, that the greater part of the venous 
blood paflTed direiSily from the right into the left ventricle, 
to be trafmitted to the aorta, and thence to circulate 
tl^rough the whole fyflem, without having undergone. 
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any of thofe changes which blood undergoes in the pro» 

-cefs of refpi ration. Their lungs were diminifhed in fizc, 

and in'a collapfed flate, which indicated they had notdif- 

charged all the functions .of refpiratory organs ; hence 

the enormous fizs of the liver in the fetus, and the reafon 

why difeafes of the liver, fuch as fcirrhous tumours, &c, 

are -incident to people who are more or lefs corpulent. 

The blood of plethoric, or of fat people. Is alfo commonly 

of a darker colour,' and more vjfcous than that of leaa 

people, which laft is generally very fluid', Thofe who 

Jrink cider are ♦more tneager than thofe accuftomed to 

beer, porter, or other liquors of the fame kind. In Hol- 

' land, and in fome parts of England, the inhabitants are 

very corpulent, whilft in France they are thin, from the 

fame caufes. 

The fafts and obfervations already made on the forma- 
tion of oil, are fufficient to inform the reader, that futuif 
cxperimf nts are necejBTary to render it complete. 
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Animal acids had been fo little inveftigated at the time 
of Macquer, that he informs us in his diftiohary, it was 
not pcrfedtly afcertained whether they were eflentially dif- 
ferent from thofe of vegetables. That they differed from 
the mineral acids, was granted ; and it was thought pro- 
bable, in the fame manner as the vegetable acids differed 
from them, viz. by a portion of oil which they appeared 
to poffefs. He has onlj^ mentioned three of thefe acids. Their num. 
that of fat^ of anU^ and the phofphoric acid* A very few ing'tuMacI 
years afterward, a great addition was made to this clafs ; for ^^^^' 
we find that Morveau in the Encyclopedic Methodique Mo vcau. 
has reckoned fix acids in the animal kingdom, viz. the 
ph^phoricj prufjlc-^ formic^ fehaclc^ galaBicy and faccharo-ga" 
la^licy or facl(Uiic. To thefe he afterward added three 
more, the Kthic^ the bombicy and the gajiric. It appears, 
that the weaknefs of fome of thefe acids was attributed to 
the oil, which was fuppofed to enter their compofition \ 
and this chemift propofes to examine the truth of it's 
being an effential part, and furmifes, that perhaps it may 
be feparated from them inr the fame manner as the co- 
buring extraftive matter is feparated from the acetous 
acid j this being done, he thinks they would become more 
flrong, and perhaps refemble fome of the acids already 
known 5 and that it is very probable that the acids pro- 
cured from all fat fubftances might be fo purified, as to 
be identic with the f<^bacic acid. 

Ker, who publiihed hisdidionary in 17899 nearly three Ksr. 
years after the work of Morveau appeared, but hJid no op- 
portunity of confulting it, has treated as animal, the acids 
9f antSy and fome other tnfe£is<^ offaty of milky perlaUd acid% i 

the phofphoric^ and the aeids of P ruffian hluty and offugar \ 
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cfmilK ' This chcaiifl: was of opinion, that thefe acids 
liad been fo little inveftigated, as not to make it csertain 
whether they were eirentially different from thofc obtain- 
ed from vegetables; *^ but we are certain," fays he, 
*^ that they differ in the fame circum fiancees as the vege- 
table acids do from mineral acids ; and probably, this 
difference proceeds from the fame caufc, which conftitutes 
the difference betwixt the vegetable and mineral acids, 
♦iz. the combination of oily particles with the former.'* 

When the nature of thefe, as well as acids in general, 
were better underftood by a further invefljgation of their* 
properties and component parts; the French chemifts, and 
more particularly Lavoifier, made anew divifion of them, 
j^rcroy. according to their component parts ; hence Fourcroy in hii 
PhiloJophieChemique has placed the animal acid in the fourth 
clafs of acids, having their radicals compofed of three 
bafes, at leaft, viz. of carbon, hydrogen, and azot, which 
united to oxygen, in various proportions, form the peculraf 
acid; and thefe .he calls acids with ternary radicals; 
to which Lavoifier had added phofphorus, but not as an 
effential part. They are the leaft known of all the acids^ 
but have fome properties, which may be confidered as 
claflic charafters; fuch are the properties of affording 
ammonia on decompofition by fire, and of giving the 
pruffic acid by a change in the proportion of their prin- 
ciples. 

According to Fourcroy, the pruflic acid appears, to this 
clafs of a^ids in general, what the oxalic is lo-the vege- 
table acids ; to which may be added, that on converting 
aqimal fub (lances into oxalic acid, by the action of the 
nitric acid, pruffic acid is conftantly formed during* the 
aftion, which is c!ifengaged in the form of vapours. This 
chcmift has diftinguiflied feven animal acids, viz. the 
la^ic^ faccko'laSficy febaclc^ irtht'c, formic^ hombicy and PruJJicf 
From the divorfity of opinions, refpefting which arc 
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or are not to be ranked as animal acids, it is evident, that 
principles are ftill wanting uppn which their diftinguilh- 
•ing charafters are to be founded : and if, in the formation 
of this clafs, all thofe acids are to be excluded, which are 
not folely procured from the animal kingdom, feveral 
acids will be refiifed admiffion, which to all appearance 
are of animal ofiein. 

With refpeft to the phofphoric acid, the illuftrious fhofpho^, 
Bergmann confidered it as belonging to all the kingdoms. 
Morveau, however, is of opinion, that although we have 
flo (lireft proofs, there is fome reafon to believe, that it 
belongs exclufively to the animal. Be fufpefts that it is 
only carried accidentally to the mineral and vegetable 
parts of the creation, with the other wrecks of animated 
bodies, and that it is preferved only by reafon of it's fixity, 
or on account of that indeftruSibility which is known to 
be one of it's principles. ^^ If,*' fays he, ** this acid is 
found without having undergone any alteration amongft 
offeous matter, which has been inhumed for ages, as 
Bemiard has proved from the analyfis of a piece of the 
mntagne aux os of Gailenruth, in the margravate of Bay- 
reuth; it is evident, that the mod povverful agent« of de- 
compofition, the moft energetic mineral mcnftrua, can - 
not even by the aid of time refolve it's radical principle 
into it's elements, and are confined to depriving it of it's 
bafis only under certain circumftances." He however 
confefles, that this hypothefis has no other foundation 
than the great proportion of phofphoric acid which all 
animal matters afford, and which living animals daily 
fumifh in their excrements, and the quantity compared 
to that i^hich may be fuppofed to exift in their ali- 
ments. 

The febacic acid is common to both vegetable and ani- SeLacic. 
mal oils. 

The 2oomc acid, firft difcovered jby Berthollet, in the Zuouic 



4S ACIDS. 

^iftillation of animal fubftances^ is likewife found in fbme 
vegetable matters, on fubmitting them to the fame pro- 
cefs, as in the gluten of flour, yeafi, &c. 

There are other acids which have likewife been ex- 
trafted from animal fubftances, which have not only a 
lefs title to being called animal, but which evidently do 
not belong to them. Thus Berthollet ha$ been able, by 
the means of nitrous acid, to extraS: the oxalic acid from 
©x^iicard feveral animal fubftances; and Scheele difcovered the 
malic. malic acid, and it appears, that thefe two acids g^erally 
accompany each other. It is neceflarj', howe\'er, that 
the nitrous acid be concentrated. Scheele ppured two 
parts of fuming nitrous acid upon one part of glue, and 
placed the mixture on a fand bath, the glue was foon 
diflblved, emitting deep red vapours. The next day, he 
found a number of cryftals of the oxalic acid, which had , 
been formed on the folution becoming cool, and the reft 
of the liquor which refnfed to cryftaliize, being falurated 
with chalk, the malic acid was eafily difengaged from itw 
Ifinglafs, white and yolk of the egg, and blood treated in 
tlic fame manner, aSbrd the fame produSs. There are 
three important oblcrvations to be made on thefe decom- . - 
pofitions of animal matters, ift. A fat thick fubftaned' ■ 
is always feparated. 2d. If the gas be collefted, which 
arifes during the operation, a little carbonic acid is found ' 
in it ; a good deal of azot gas, and a fmall quantity of ni* j 
trous gas ; it is more particularly with the yolk of the ; 

I 

egg that thefe phenomena are the moft fenfible. Scheele 
did not find the azot gas (air phlogiflique) when he pro* '] 
cured the oxalic acid from vegetable fubftances. .3d. J 
Every time the oxalic acid is prepared, there paffes into 'if 
the receiver, after the nitrous gas, a fmall portion of ace« I 
tous acid. Crell obferves, that this faft had been made ." 
known by Scheele and Weftrumb nearly at thie &nit H 



ttoie, and before they cpuld know each other's difco- 

very. 

Scheel« having fubmitted to the fame operation what ^"^^*^* 
Rouelle has very well named, the faponaceous txtraSl of 
mne, which is obtained as before related, by evaporat- 
mg it to the con^fiftence of honey, and having then di- 
gefted it in fpirit of wine, to feparate the greateft part of 
it's falls, and evaporated the fpirituous folution, which 
leaves a faponaceous extraft equally foluble in water or 
alcohol, found, that this matter afforded no oxalic, but 
feme benzoic acid, which was in a ftate of a benzoat of 
ammonia. This acid does not appear to be formed dur* 
ing" the operation with the nitrous acid, becaufe it is only 
neceffary to diffolve this urinous extraft in a little water, ' 
and add to it fome vitriolic or muriatic acid, in order for 
the Jiquor to become immediately turbid by the precipi* 
tatioa of the concrete benzoic acid. The celebrated 
Rouelle had well.obferved, that this faponaceous extra£k 
contained a good deal of volatile alkali, but he did not 
kaow the acid to which it was united. 

The benzoic acid is alfo procured by diflillatlon ,from 
the facchola^kic acid ; and the confequence which Scheele 
draws from it is, that it undergoes no alteration in the 
circulation of the blood. This fupports the idea of 
Morveau, that vegetable acids may pafs into the animal 
kingdom without lofing the charafters that difclofe their i 

origin. The chemift ought not to negle6l to follow thefe 
acids into thefe emigrations,' becaufe it is only by fuch 
means that the fyftem of their properties can be com- 
pleted, their analyfis rendered exa6):, and a folid bads 
prepared for phyfiological inveftigation. To thefe may 
be added the acetous acid, which is bbferved to be pro- Acttoux. 
Aiced from the fpontaneous fermentation of broths. 

Having thus given a (hort account of the acids that are; 
bmd in vegetables^ as well as in animals, it may be ob« 
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ferved, that thofe acids .which are purely of animal ori- 
. gin are few in number, fix being perhaps the utmoft^ 
and are the following, formic^ tafftc, faccholaSiie^ hfr/AiCy 
lithicy and amniotic 5 they are faid by Fourcroy, as before 
obferved, to be charafterized by affording ammonia, and 
the pruffic acid by heat. As, however, the phofphoric^ fe-- 
bacicy and zoonic acids, may be fuppofed to derive their 
origin from thofe parts of vegetables which may be look^ 
«d upon as animalized in a greater or lefs degree, it hass 
been thought proper to admit them in the p'refent artictei 
of animal acidsj till future inveftigationihall determine t^ 
what clafs they really belong. With refpefl: to the prui— 
fie- acid, as it is evidently an artificial acid, it has beeH 
left out. The number of acids therefore which are fup- 
pofed to derive their origin and charaifters from the pro- 
cefs of animalization may be extended to nine. 
Other acids Bcfides thefe, the animal kingdom is fuppofed to affora , 
th^'^animar Others, particularly amengft infefts, but which have not 
kingdoir. ^g y^^ undergone any chemical invefligatidn ; and it i» 
fufpe(9:ed, that the generality, if not all of them, are capt- 
ble of affording an acid liquor, which they contain in A 
difengaged (late. 

Thus, it has been long ago obferved by Hooke, thit ^ ] 
infefts of the hymenoptera clafs, which are furbiffatf j 
'with flings, fuch as bees, wafps, hornets, are alfo pro^ ; 
vided with an acid liquor, which they difcharge'on beinf; J~ 
irritated, in their own defeace. Some of the claft dip- 
tera, as the mofchetto and the fm all ghat, have been ob* 
ferved, on flying into the mouth, to imprefs a maniftft 
acidity on the organs of tafte ; and Fourcroy has oftfijfk^ 
obferved, that the bupreftis and ftaphilinus of the coteops 
tera clafs, reddened the blue paper of fuch boxes as thtij 
were confined in. ChauflSer has drawn an acid froni tM 
grafshopper, the red bug, the laropyris, and fevcral othii 
in(e£ts, by means of digeftion in alcbhoL Lifter indi^ 
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ates a fpecies of miUepedes (Colled:, acad. T« f . p. 303.) 
vhich contains an acid. Leonbardi informs us^ that an 
icid maybe extraded firom the locuft by alcohol^ whilft 
Dehne found one in the meioe profcaraba&us and maialis ; 
Crell's N. £nt. xiii. 1§6 f.) and Bonnet has obferved^ 
Savans etrang. T. 2. p. 276.) that the liquor fpurted by 
he great caterpillar of the willow in it's own defence is an 
Lcid, and very a£tive in it's efFe&s^ by occafioning a fenfe 
>f burning ; that it is perfedily clear and colourlefs^ and 
mdls and taftes like concentrated vinegar^ to which 
Bei^ann compares it ^ that it coagulates bloody depoiits 
a Goagulable lymph in alcohol^ and reddens the blue pa- 
per of litmus; but, however, from it's great volatility 
isfoondiffipated. 

Fmnic acid. — ^There can be no doubt that the ftrong. Formw^ 
idd fmell which is obferved to arife from the atmofphere 
of an ant-bed, after being difturbed, muft have been 
bown to the ancients, but from their want of chemical n's.hiftory. 
knovdedge, it is not very extraordinary they fliould have 
been ignorant of it's being owing to a peculiar acid. 
According to Morveau,..it was not till nearly the end of 
the litii century, that fom^^botanifts obferved, with fur- 
priie, that the blue colour of the flower of the cichory, 
when caft into a heap of ants, became as red as blood. 
Mention of this faft is made in th^ works of Langham, 
! Hioo&imus Tragus, Othon Bransfeld, and John Bau- 
ittn. 

In 1688, Hunerwolf publifhed an account, in the 
tphemerides of Germany, of a fuller having be^n cured 
tf a head-ach, to which he had long been fubje^, 9^ 
'k was (landing over an ant-bed, in order to procure 
fcme of the infects ^ and that his hands had been exoo« 
lilted by the acid liquor they emitted. 
This acid liquor, however, was not thoroughly edabliihed riihtr. 
titeadd, and procured inaliquid fotiDj until Samuel Fifh«r 
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obtaiued fome on treaiing animkl fubftsmces by diitilla- 
tion; he tried it's a&ion on lead and iron, and commu- 
nicated bis obfervations to John Wray, who infertq^ 
them in the Philofophical Tranfaftions for the year 1670: 
which diftillation has fince been defcribed by Etmulter ir 
his works on pharmacy* 

HoflFmannS Hoffmann afterwards extrafled fj^irit of wine froa 
thefe infeds, and called the produft he obtained, in th< 
alchemical ftylc, water of magnanimity. 

The exiftcnce of this acid was alfo proved by Sperling 
Homberg, and Cafper Neumann ; and numerous experi* 
ments were Ukewife made upon it by the celebrated Mar* 
graaf ; but for the beft diflertation on this fubjefl: we an 
indebted to Arvidfon fend Oehrn. 

Margiaaf. Margraaf examined it in 1749, and it is from his ex 
periments that Macquer has compiled the article of thi 
acid in his excellent diftionary. Margraaf found, thi 
when thefe animals were ftiaken, eithe^r in water or fpiri 
of wine, they communicated an acid tafte; that this aci 
is fo volatile as to arife with the alcohol in diftillation 
but that the greater part is fufficicntly fixed to reinai; 
united with thj remaining phlegm ; that all the acid ma 
be obtained from thefe infe6ls, on fubmitting the- wate 
charged with them to diftillation in a water bath. Mar 
graaf obtained 11 oz. 2 drachms of acid fpirit fron 
twenty-four ounces of frefli ants without any addition 
lie found that this acid had the principal properties c 
other acids, that it formed deliquefcent cry ftals with fixe 
alkalis, which expofcd to a great heat gave two fluids, th 
one fcarcely acid, and the other urinous or alkaline 
whilft the remainder, diffolved in water and evaporated 
afforded large cryftals, which had all the properties c 
fixed alkalis. If, however, the vitriolic acid be poure 
on thefe alkaline cryftals, white vapours arife, altboug] 
no acid is procured by diftillation. From thefe whit 
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vapours^ and tbie eafe with which this fait cryftallizes, 
Mai^raaf conJ€£lured the prefence of a concealed acid. 
With the volatile alkali it formed an ammoniacal fluid, . . . 
which was equally as uncryAallizabley as if vinegar had 
hem ufed infiead of this acid. It formed cryflallizable 
lalts, however, with unquenched lime, chalk, and cor^. 
With'refpe£t to metals, Margraaf found that it had but 
I^Kuleor no aftion on filver, lead, tin, and antimony, 
fcmewhat more on c6pper ; whilft it fliowed a very flrong 
menftrual power on iron and zinc. It likewife diflTolved 
thccalces of filver, copper, iime, and lead ; but had no 
' dfeft on tbofe of mercury, bifmuth, and antimony. It 
vitrifies the calx of mercury. 

From this acid pot precipitating filver, lead, or quick*- 
filver, from their folutions in nitrous acid, this chemifl 
affirms it has no fimilarity with the muriatic acid, and 
iix>m it's not taking liilie from the muriatic acid, that it '• 
does not agree with the vitriolic 5 but concludes from the 
above experiments, with which Macqucr coincides, that 
it has many, but not all the properties of vinegar. 

In the yisLT 1 7?0, that mofl excellent chemift Rouelle, Roueiic. 
baving previoufly confirmed the above fai^ by experi- 
ments, expofcd them in his le6iures to the fludents in 

the king's garden. We are told, by Macquer, that he ■ 

had obtained the fame products froni thefe infe<9:s as '. ' " 
Margraaf, with a fmall differepce in the quantify of oil 
obtained by diflillation. 

In 1777 Arvidfon and Oehm endeavoured to complect ArviJfon 
our knowledge of this acid in an excellent diflertation, 
which they publifhed at Leipfic, and which has princir 
pally ferved Morveau for ^is accopnt of it in the £ncy- 
dopedie Mv.'thodique. 

It appears from thpfe t\yo chemifts, that all fpecies of 
ants are not equally good for the extraction of this acid. 
Thus, the fmall red ant, commonly found in gardens^ 
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affords very little of it ; the fame 'may be faid of thofe 

fpecies called by Linnaus, berculanea,/ufca, cefpetum : the 

The fpeciw fpecies which fupplies it in the grcateft quantity is of a 

lun tfr^ rtAiidti colour, and of a middle fiase, called by LiQn»u», 

^«ft formica rufai it ffencrally inhabits the woods, but is 

quantity. .. 

fometimes found in gardens and in fields near cities^ 

mdre particularly in places that are a little elevated and 

dry. 

Sfafonfor Every feafon is not proper for their colleftionj they 

Swm!""*^ contain the moft acid during the months of June and 

July ; at this time it is only fufBcient to prefs one of 

thefe ants on a piece of paper coloiu*ed blue by litmus, 

to give it the moft lively red colour : they will fometimci 

even leave fpots of this colour by fimply marching over 

it; when this happens, it is a proof that the fpecies and 

the feafon cannot be better chofen. 

Jdkafn^^ In order to xjolleft them, fmall flicks muft be placed 

the 4QU. bvcr the ant bed after it has been opened ; and when the 

ants have attached themfelves to this, they are to be 

fhaken off into a large earthen veffel filled with water, un* 

til it is fo ftdl as not to be able to deftroy any more ; they 

are then to be cleanfed of all foreigli matter, and gently 

dried ; they are then fit for ufe. 

Two wjiys To extrad: the acid from thefe ants there are two me- 

hlg^ih^dd. thods, viz. by diftillatiofty and by lixiviation. With re* 

them, a receiver affixed, ^a gentle heat is to be appliec^ 
and augmented by degrees, until all the acid has pafled 
over. In the receiver the formic acid is found, which ii 
very acid in a liquid ftate, with a little empyreumatic oil 
on it's furface, which muft be feparated by means of % 
ftrainer previoufly fteeped in water. In this manner Arvid* 
fon and Oehm extracted feveri ounces and half of acid 
from one pound of ants, the fpecific gravity of whicb^ 
9X a temperature of 15^ above zero, was to that of wjrtw 



as 1,0075 to l^QOOO. Morveau informs US, that he ob- 
tained fiiom- 49 ouncef of ants, 23 ounces 2 drachms of 
a pretty ftrong acid. Soxoe pour a littk water into the 
retort, but this only ferves to weaken the acid. 

Thefe chemifts have fouad another way of procuring thia 
icid, which is lefs emba,i:r|i{Sng : the ants are iirft to 
be waOied with cold water, they are then to be extended 
upon a clean linen, a;id boiling water poured on Ihem ; 
when the waiter becomes cool, freih boiling water is to be 
poured on them, and repi^ted a third time, or until all 
the acid is extraded ; the linen is then to be ilrained, and 
the water, to be colleded and filtered. 

By this means, from one .pound of ants, about one 
pint of formic acid wa^ obtained, "as ftrong as vinegarj^ 
tad the fpecific gravity of which was greater. Thefe qhe- 
iiifis are of opinion, that this acid might fupply the place 
of vinegar for economical purpofes. If it is to be kept, it 
muft be deprived of it's oil, which the filter caqngt cotn« 
pleatly feparate, a part of which is fat oil, aQd the other 
part eflential oil, which renders it turbid and difpof^ it 
to putrefaAion ; hence they advife it to be , boiled feveral 
times, and with precaution, and thus purified they efteem 
it preferable to vinegar. 

For chemical experiments, however, it is neceflary to 
Ttftify this acid, ^bich is done by repeated diftillations 
by a gentle heat, in veflels fomewhat elevated, until no 
more oil remiins, /. /. until it becomes colourlefs, it be* 
Ing impofiible entirely to deprive it of both thefe oiljs : 
fer it appears, that even after four re&ifi cations, the fat 
cil was ftill evident by an empyreumatic odo\ir, and the 
eflential oil by the zones that were formed. This empy-. 
teumatic odour flies off on expofure to the air ; or ftill 
better by concentration from freezing; but as to, the 
eflential oil, it appears to be a conftituent part of the acid, 
ttd is infepariible< The fpecific gravity of the acid thus; 
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fi. By Mxi rtftified they found to be as 1^001 1. The other proceis 
to obtain the acid is that of Thouvenel, by lixivia-- 
tion, which he looks upon as the moft eafy; It confifls 
in placing linen cloths impregnated with fixed alkali. 
upon' the ant beds^ and the fait afterwards is to. be ex- 
trafted by lixiviation; but this • procefe, it is obfervcd^ 
can only be of advantage when the acid is wanted to form 
a neutral fak with an alkaline bafis. 

Hermbftadt does not approve of the method either of 
'Margraaf or Arvidfon of obtaining the formic acid; for 
in the one cafe the acid is in part deftroyed by the fire, in 
part rendered impure by the decompofed oil ; but in the 
other cafe it is too much .weakened by dilution with wa- . 
ter. He procured it much purer by expreflSng it from 
two pounds of dry living ants, from which he obtained 
twenty-one ounces and a quarter of a brown mucous acid 
juice. It had an acid aroma by no means unpleafant, 
and penetrating like the vapour of the acid of fluor. In 
tafte, it refembled more the acid of tartar than vinegar. 

From this he obtained by diftillation, fix. ounces and 
half of pure formic acid. 

From the experiments and obfen*ations of Arvidfon 
and Oehrn, it appears, that the formic acid has the fol- 
lowing properties. 
Properties ^^^ fpecific gravity, when well reflified, is to water 

oftii«for- as 1,0453 to 1,0000. 

mic acid. 

It aflefts the eyes and the nofe in a peculiar manner; 
it's fmell is penetrating, but not unpleafant ; it's favour 
fharp and burning, and when diluted with water is agree- 
ably acid. 

It retains water fo greedily as not to be entirely fepa- 
rated from it by diftillation. 

It reddens the blue colours of vegetables ; it even 
changes the blue paper which enclofes fugarloaves, and 
converts it infenfibly to ^ yellow red. One part of 
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eoncentrated acid mixed with 75 of diftilled water, ftill 
teddens, althoiigh weakly, thefyrup of violets; diluted 
with 430 parts- of water, it produces reddifli fpots on 
paper coloured by the infufion of litmus; ,and with 
1300 parts it produces effeSs only on the infufion of 
litmus. It readily unites with other acids. 

Mixed with the vitriolic acid, it blackens it, and on 
becoming warm there arifes ^^'hite penetrating vapours ; 
on boiling, an elaftic gas is extricated, which unites dif- 
ficuhly with diftilled. water and fime water.' On diftil- 
ling this mixture, the formic acid is again obtained in 
fmall quantity* 

• Boiled with the nitrous acid, there arifes phlogiftic va- 
pours, and a fpecies of gas very little mifcible with water, 
and which renders lime water turbid. 

In this oj^ration the formic acid is deftroyed, and is 
not again obtained by diftillation, efpecially if a large 
quantity of very -concentrated nitrous acid has been ufed.. 

Heated by itfelf, it affords elaftic vapours, which con- 
cluded through a cold earthen tube, afforded fixed and 
phlogifticated airs 5 through' a red hot tube, inflammable 
airlikewife. (Achaid, in Crell's Annaleri, lb. 1. f. 527 f. 
Fontana looked upon it as fixed air, ^Rofier's Journal de 
Pbyfique, 1778) but it's being decompofable by the fire 
bio fixed and inflammable airs (Bergman, Opusc. iii. 
p. 378) proves this not to be the cafe. 

The muriatic acid does not change the formic, from 
whieh it is feparatcfd without lofs by diftillation. This, 
however, is not the cafe with the dephlogifticated mu- 
riatic acid; for it dccompofes the formic acid in clofe vef- 
fds, and takes away, it's phlogifton (according to the 
new theory, the formic acid feizes on the oxygen of the 
dephlogifticated muriatic acid) and decompofes it. 
. The formic acid appears not to be fufceptible of form- 
ing an immediate connexion with phlogifton. 
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\Ey the aid of heal it attadb the (cot of the chimney. 
Becomes of a yellowiih colour, and on cooling, leu fs^ 
$,■ brown fediment ; if this fediment be diftilled, ther^ 
opines over a liquor of a yellowiih cplour, of. a diiagreei^ 
ble odouT'^ accompanied by elaftic vapours. Nothing of 
the kind is obferved when this acid is boiled with powr 
tiered charcoal. 

It unites difficultly with fat and eiTemial oils j for tb$ 
acid extraAed from thefe unions after digeftioo, or hy 
diftillatitm, has not undergone any * change of cdqur^ 
akhough impregnated with the odour of thefe oils, ao4 
after evaporation it leaves marks of a refiduum ; it, howT 
ever, completely diflblves, the empyreumatic oil of' the 
unts. 

It does not unite with vitriplic sether. 

M unites perfedly with reAiiied i^irit of wixie> and 
difttlled, it afforded a formic sether, which burped with « 
white flame, without fmoke or refiduuni* Buckhols ob^ 
tained a much finer aether by procuring the acid from a 
fermiat of potaib. He firft procured the formic 4ci^ by 
in&fion, reftified and faturated it with purified potufli^ 
then extrad:ed it to drynefs, levigated it in a warin mQf«« 
tar, added half it's quantity of fmoking vitriolic acid^ aiMl 
obtained by diftillation a ftrong pellucid fbrfnic.acid ; t6 
this acid he added an equal quantity of pure alcohol, and 
by fubmitting the mixture to a gentle heat, he obtained 
a fpirit of the odour of bitter almQ|ids« which^ b<ing 
united with ahput one fourth part -of diftilled water ia 
the receiver, afforded a real formic eether. {Fuh CrcU'a 
N. Enid. vi. f. 55 ft.) 

According to die experiments of Arvidfon and Oehm, 
the lee of potaih exa£Uy faturated with formic acid had 
a very faline and bitter favour, but was incapable of heia^ 
cryftallized or perfeAly cxficcated. After expofure to a 
firong heat, i( became a dark green alk^iae lump> 
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which united readily with water, and i^r a gradual cva^ 
pofadon before the (\m, ibme little of the acid drpppcA 
iirom it ; there appeared fome^cryftalli^ed fcales^ of fic^rcely 
any favour; by which it refeipbled /^rr/ijf^/M/tf tartarip 
acetated mineral alkali^ as well as by it^adeiiquefciogc^i^ 
the tiFj^ and it's fqlubility in alcohol ; by difliilation it 
afforded no acid. This fonniat of potafh is decompofi^ 
by barytes, which lays hold of it'sacid ; and by all acidf 
which feize npon it's alkali^ except the Asdative fait, 
vin^ar, the phlogifticated vitru^ic and nitrous acids^ and 
ixedair. 

With foda it formed foliated humid cry ftak, of a. bitt^ 
£dine favour, foluble in twice their quanUty of water# . 

With caufiic volatile alkali, it afforded tlun cryftal% 
which appeared to be fuperiaturated with the acid front 
their reddening bkie paper ; they deliquefced in the open 
m* On diftiUatioa they afforded no acid or fublimatc^ 
but an alkaline fluid, and there remained a dark browm 
inais*. 

United with lime it forms a pellucid cubic fait, rMhcr 
difiorted, not deliquefcent, as had been previouily ob«* 
ferved by Margraaf ; efflorefcent, foluble in eight parts of 
water, infoluble in alcohol, and of a bitter favour. li 
gives blue paper a darker colour^ affords no acid by dif« 
t^tion, decrepitates on red hot coals, and becomes dar^* 
ker; it is decompofed by barytei. 

Equal parts of uncalcined magnefia formal with this 
Md a ley, from which fome parts which were difficultly 
ibiuble fen down, afterward there appeared a tranfparent 
fait compofed of fpherical, aggr^ted, hairyfbrm cryf* 
tals, of little or no favour, f<duble in 13 parts of water, 
bat not in alcohol; lime decompofed it. According to 
Bergmann (op. 1. p. 389-) it decrepitates in the fire. It 
is called by Bergmann magnefimf$rmicata* 

With barytes it formed chifters of cryftals^ needle ftap« 
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cJ, which were bitter; not deliquefcent; foliibfe in'four 
parts of water ; infoluble in alcohol; became of a dark 
brown colour on burning, producing a fmell of burnt fu- 
gar; aiid'on expoflire to a red heat, a coal which effer- 
vefced ftrongly-with acids. 

With the pureft clay, or the dried earth, of alum, it 
' imited with great difficulty, and fcarccly to faturation. 

The folution is fomewhat fharp and aftringent.* 

The formic acid has no aftion upon filiceous earth. 

It does not afTeft either platina, or gold, or quickfilver. 

It converts copper into a light green calx. It formed 
with it's calx a beautiful blue folution, from which blue 
cubic cryflals arofe, of the naufeous favour of verdegrife ; 
becoming white by efflorefcence in the air ; foluble in fe- 
ven parts of water ; burning with a green flame ; not de- 
compofed on diftillation ; decompofable by all the acids, 
except vinegar and fedative fait, as well as by lime, man* 
galnefe, iron, lead, regulus of cobalt, and tin. 

It diflblves iron with a ftrong effervefcence, producing 
iAflammable gas. The folution depofits ochre, and af- 
fords fometimes reddiffi yellow threadlike cryftals, of an 
allrin gent favour, eafily foluble in water, difTolving diffin 
cultly in alcohol ; which abandon the acid, with depo-^ 
fiting black particles in water, and are decompofed by all 
acids, as well as by zinc and manganefe. , 
• It diffolves zinc likewife with a ftrong effervcfccnce^ 

producing inflammable gas* The clear, moderately af- 
tringent folution affords clear cryflals, growing together, 
fometimes cubiform, infoluble in alcohol, difficultly fo- 
luble in water, which fwell and become milk white on • 
burning, melt with a penetrating fmoke, afford afhes, and 
are decompofed neither by vinegar nor by metals. 

It calcined, but fcarcely diffolvcd, bifmuth. From the 
fparing folution arofe cryftals that were foluble in water, 
became black on expofure to fire, 4nd were decompof- 
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ed by all acids, except vinegar, and by all metals^ • except 
filver, in the moid way. » 

By the afliftance of heat it has fome little foluble power 
on lead, and produces glafslike cryftals. 

It can only be united to tin and it's calces by digeftion 
and a boiling heat. Part of it is in the form of a white 
Calcined powder, and part a jelly difficult to be exficcated. 
The powder is infoluble both in water and in alcohol, 
and burns firft to a black, then to a white colour, after- 
ward it flies off. The gelatinous flakes are precipitated 
by alcohol in the (late of a pulverized calx. Vinegar 
produces no precipitation, but all acids which diflblve 
tin decompofe it ; lead produces the fame eflefl:. 

It has no effeft on antimony, arfenic, cobalt, and 
nickel, in their metallic (late ; it however afts upon their 
calces. By digeftion with the calx of cobalt, precipitated 
by an, alkali, it produced a pale purple folution, from 
which arofe red coloured, irregular cryftals; that were 
infoluble in alcohol, difficultly fo in water, but were eafily 
taken up by acids, and formed a fympathetic ink ) .they 
were decompofcd by tin. 

Digefted and boiled with the calx of nickel, precipi- 
tated by an alkali, it formed a clear green folution, from 
which arofe green threa,(Jiike cryftals, aggregated in femi- 
globular forms, of difficult folution, which on diftillation 
became yellow. They were neither decompofed by bif- 
muth nor vinegar. 



With the calx of manganefe precipitated by alkali from 
it's nitrous folution, it eafily formed a folution with effer- 
vefcence ; the cryftals arifing from it were coloured and 
foluble in 15 parts of water, but infoluble in alcohol, 
they had very little favour and no asSlion on the colour of 
the tincture of litmus. Alkalies, earths, and zinc de- 
compofed them, and feized, the acid; whilft all the acids, 
except vinegar, laid hold of the metallic part. 
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With the calx of arfenic it pfbduccs granular ciyftal- 
lizations^ which are difficultly foluble, according to 
Bergmann (Opufc. II. p. 296.) 

It diffolves minium without the affiftance of heat 5 the 
cryftals arifing from the folution are prifmatic, larger 
than thofe from a folution of the metal in this acid, fweet 
and aftringent to the tafte, and foluble in 36 parts of dif- 
tilled water; with other water they produce a milky ap- 
pearance. They decrepitate in the fire, melt, become 
black, and of a difagreeable fmell, but afford no acid by 
diftillation, although this fait is fuperfaturated with acid, 
and reddens blue paper. It is decompofed by lime, 
xnanganeie, and iron ; and by all the acids, except vine* 
gar, fedative fait, and fixed air. 

It has no effe6k on calcined mercury, but with red pre- 
cipitate produces fome fmall needle-ihaped cryftal^. 
The calx of filver precipitated by an alkali is fparingly 
V foluble in this acid, forming with it pellucid, cubic cryf- 
tals, difficult to exficcate, eafily foluble in water, but in- 
» foluble in alcohol, fwelling and beconiing black in the 
fire, with a difagreeable fmell, eafily decompofed by the 
acids, particularly by the muriatic, fcarcely (o by the vi- 
/ triolic, and infoluble in vinegar. This folution is ren- 
der^ turbid by all the metals, but copper precipitates the 
filver the beft. 
It's amni- Arvidfon and Oehrn have determined it's affinities to 
ritrto be in the following order : 

litefe two 
chemUls. 



Barytes 


Lead 


Potafli 


Tin ' . 


Soda 


Cobalt 


Lime 


Copper 


Magnefia 


Nickel 


Ammonia 


Bifmuth 


Zino 


Silver 


ManganeGs 


. Alum 


Iron 


The eflential oils^md water. 
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This acid, although U may appear weak, has, accord- 
ing to thefe two chemifts, the advant^e of the acetous, 
boracic, vitriolic, filming nitrous, and carbonic acids; on 
feme occafions, it is even fuperior to the arfenical acid, 
from which it takes nickel and cobalt. 

It could not have been fuppofed that a degree of heat 
incapable of deftroying this acid is able to change this 
order of affinities ; yet the boracic acid at the boiling heat 
difengages it, which from this circumilance becomes the 
Sflerential term of the wet and dry way*. 

Bei^an had placed the affinities of the formic acid Accoiding 
m the following order : 

Moid way. Calx of lead 
tin 



Dry way. 



tofieif* 
maiu 



Barytes 

Potafb 

Soda 

Ammonia 

Lime 

Magnefia 

Ai^le 

Calx of zinc 



iron 

manganefe 
cobalt 
'.nickel 



• copper 

bifmuth 

antimony 

arfenic 

mercury 

filver 

gold 

platina 

water 

alcohol 

phlogiflon 



Barytes 

Potaffii 

Soda 

Lime 

Magnefia 

Metallic calces 

Ammonia 

Argile. 



It appears therefore that Bergman had placed in his 
table of chemical affinities arfenic after nickel, antimony 
after bifmuth, and platina after filver; but Arvidfon and 
Oehrn found that arfenic was not attacked by the formic 
acidy that it's calx was only difiplved as in water; that 
this acid did not contract any union either with antimony 
or it's calx ; and that the fmall portion of the precipitate 
of platina, which this acid difiblved at firfi, was very foon 
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depofited, particularly by the aid of heat, in the form of 
a ferruginous powder. 

The formic mtjiaken for other acids* 
The formic Margraaf, and feveral other chemifts who have exa- 
oiher acids, mined the formic acid, looked upon it to have a great 
analogy to vinegar, " but,'* exclaims Morveau, ^^ what 
do they mean by this ? that it has nearly the fame degree 
of acidity; that it is fufceptible of the fame degree of 
concentration; that it is decompofed in the fame ixianner 
by fire; that it can be fubftituted for it in economical oi; 
medicinal purpofes, when only an acid of the fame in- 
tenfity is required ? In thefe fenfes all fubftances are ana- 
logous to each other, for there is no one in nature, that 
is diftinguiflied from all the others by all it's proper- 
tfes." 

It differs from vinegar, ift, by it's fpecific gravity, for 
although it approaches vinegar very Hear in this refpeft, 
yet it is Saturated by a fmaller quantity of an alkali or an 
earth. 2d. By it's effefts with alkalis; fince it forms 
with ammonia a deliqucfcent tryftalline fait ; wiih lime, 
one that forms irregular cubes, and with magnefia, a fait 
that is difficult of folution. 3d. By it's metallic falts; 
for example^ it forms with copper, not a dark green, but 
a blue cubic fait ; with nickel, not a cubic but a cluftered 
fait; and with zinc, one that is cubic and not fcaly : it 
neither diffolves the calx of mercury nor of antimony, 
but vitrifies the former : finally, it diffolves the calx of 
iron, and likewifc forms cryftals with iron itfelf ; which 
vinegar, according to Arvidfon, does not. 4th. By it'a 
affinities, for it always detaches vinegar from it's union, 
and even takes nickel and cobalt from the acid of arfe- 
nic. 

According to Thouvenel, the formic acidis very ana- 
logous to the phofphoric, or, as he calls it, the microcof- 
mic acid; but he has not given any account in which 
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properties this analogy confifts. On comparing thefe two 
acids together, there is not perhaps two others which have, 
fodiftant a refemblance. The fir ft fuftains a vitrifying 
heat, whilft the other is deftroyed by the heat of diftilla- ' 
tion; the one forms with lime an infolublefdlt; the other 
a fait that cryftallizes and is foluble, &c. 

Lifter affirmed that he had extYa6ted a fimilar agid from 
wafps and bees ; but A.rvidfon and Oehrn were; not able 
to obtain it from ihefe infects, and at prefent the arit ia 
the only animal in which it hafi been found. 

The formic acid is therefore an SiCid fui generis, differ- • 
ingin it's bafis, but pofleffing the fame a,cidifying princi- 
ple as'the others, viz. vital air. ^^ There needs no other 
proof of this," fays Morveau, ^^ than the effervefcence 
produced by the refiduum of the diftillation of formiat of 
potafli. Margraaf, who obferv^ this phenomenon the 
firft, before the theory of gafes was known, was afto- 
niflied, with reafon, at the difappearance of the acid of 
this fait ; which had only left a fait with alkaline proper- 
ties, and which effervefced with it's own acid. What ' ' 
pafles in this operation is now known ; if the acid be only 
weakly attached to it's bafis, it is difengaged; if the 
union be more intimate, a ftronger degree of heat is ne- 
ceflary, which deftroys by it's violence the. compofition 
even of the acid ; and the acidifying principle, the air being 
aetached from it's bonds, i^ converted into carbonic acid 
gas, which uniting with the alkali, renders it effer- 
vefcent." 

According to Morveau, this acid contains phlogifton, 
which is lefs adherent to it than to vinegar, fince this laft 
readily diflblves the calx of mercery, whilft according to 
Arvidfon and Oehrn the formic acid reduces it; /. e^ is 
obliged to yield it's phlogifton to the more powerful 
affinity of the mercurial earth; it alfo yields it to the de- 
phlogiflicatcd muriatic acid. 

+OL. II. P 
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Thcfe phenomena are better explained by the new che- 
liiiftry, 
F(nircroy*s Jhe definition which Fourcroy has given of the acid 

definition of .. . ^ ,. . . '' " 

u IS the following: 

'^ The formic acid is extraftcd from ants either by dif- 
tillation or expreflion with water ; reddens blue flowers 
in the living infects ; difengiges itfelf from them in the 
form of a very ftrong odorous vapour, analogous in it'? 
odour to that of mufk; deftroys animals under this 
gafeous form ; is capable'x)f ferving .economical purpofes 
Tike' vinegar; is decompofed byagreatheat; takes oxygen 
from oxj^^enateid muriatic acidj is oftentimes ftronger 
than fulphuric acid ; and forms falts ^Yith alkalies and 
earths, which are cryftallizable and not deliquefcent." 

Ericycloped, Methodique. Chemie. tom. 1. p. 1. artic. 
Acide Formicin," ou des Fourmis, p. 60.— Macquer's 
Chym. \Vcerterbuch, von Leonhardi, tom. 1. p. 179» 
aft. Ahieifenfaurc.— M^rgraaf^s Chymifche Schriften, 
Berlirt. ^768. — Rouelle, in the Journal de Phyfique, 
'Mars. 1773.— Abhandhmg von der Am^ifenfaurc, von 
Hem Arvidfort and Oehrn in Baldinger's Neues Maga- 
zin fur Acrzie, 2 b.~Philofophie Chimique par Four- 
croy.-*-*Ber^man's Opufcul. iii. tab. 2. No. 20. 
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L.i(ftic acid. ALTHOUGH the acidity of milk or whey, from tlie great 
eafe with which they undergo the acetous fermentation, 
was known to the aQcients, yet it was not difcovered to be 

Difcyycred owinjT to a peculiar acid, until the experiments of Scheele 

by Scueele *" . . 

firft made it known. Previous to Scheele's experiments, 
however, it appears, that Lichtenftein had obferved this 
acid when fpeaking of the aciJ Jugar of mtlk, which he 
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aye, ^^ is a fugar of milk rendered impure by the acid 
►f the whey, of which acid it maybe deprived by repeat- 
dly extracting from it alcohol or pure water." 

Scheele, however, proved it to be an acid, and is there-r 
>re. entitled to the difcovery, for it is to him we are 
idebted for our knowledge of it's chara£l:ers and pro* 
lerties. 

Milk, if left to itfelf to beijome four, receives the 
^reateft degree of acidity it is capable of in about fourr 
mjOL days, which is the time this acid fhould be obtained. 

Scheele, in order to obtain this acid pure, and knowing His method 
it impoffible to effe^ft this by a fimple diftillation, fromii. 
it's not beipg able to bear the heat neceffary to raife it, 
and that in a lefs degree it only afforded a very fmall 
portion of a very weak vinegar, had recourfe to more 
^nduftrious means to obtain this feparation. 

Being affured of the prefence of an animal earth in 
whey, from the precipitate which lime water or cauftip 
volatile alkali occafions in it, the whey evaporated to one 
Wf, and filtered to feparate a remaining porti9n of 
cafeous matter, had afforded him a precipitate of tartar 
on adding the tartarous acid ; he concluded from this, 
^liat the whey contained alkali, or rather an effential 
fait, of which the alkali made a part ; and this obferva- 
^on was further verifijed by the whey, reduced to a coal, ' 
«aving afforded him by lixiviation fome^ alkali mixed , 
.^ith a little muriat of potafh inftead of it' ^falt, which,.. 
*'a8 deftroyed by combuftion. In (hort, he knew that 

• 

'kontained fugar of milk and a little mucilage ; it was, 
' therefore, neceffary to ifolate all thefe fubftances by pro- 
ttfles incapable of altering it, and the.fuccefs will be fe^ 
to have anfwered his wiflies. 

He firft reduced the whey to | by evaporation, filtered 
il^ and there remained no more cafeous parts. 

- f 2 
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He then faturatdd the liquor with lime water, and the 
animal earth was precipitated. This liquor having been 
filtered and diluted with three limes as much water, he 
added, drop by drop, fomc faccharine acid to it to preci- 
pitate all the lime, and he affured himfelf, by the additioa 
of a little lime water, that there remained no more fac- 
charine acid. 

He then evaporated the liquor to the cortfiftence of 
honey, aiid the thicker acid was rediflblved in well recti- 
fied alcohol. The fugar of milk, and all the other fub- 
ftances foreign to the acid, which had not been diflblved 
by the fpirits of wine, remained on the filter. At laft> 
after havinj; returned a little water to the acid held in ] 
folution by the alcohol, he diflilled this Uft^ and foufto 
in the retort fome very pure laflic acid* 
by^p^men! Parmcntier and Deyeux fay, that this procefs of ScheeU 
^'^'■* to procure this acid very pure does not merit any confi' 

dence, as the complicated operation he employed fo to- 
tally changes it's nature, that it prefents none of tl>* 
properties that belong to it ; that it is rather a new ac*^ 
that is formed, than the feparation of an acid that pr^' 
vioufly exifted. It is procured by congelation ; buttle* 
acid obtained is always" impure. 

Scheele found that this acid afforded no cryftals, er^^ 
when reduced to the confidence of an extraft, and wli<^' 
pufhed to drynefs it deliqucfccs. 
It's proper* On diftillation, at firftj.fome phlegm arifes, then a we^*^ 
acid refcmbling fpirit of tartar, afterward an empyrd*'* 
ipatic oil, and a new portion of the fame fpirit, foin^ 
. mephitic gas and inflammable air. In the retort a MttJ^ 
coaly matter remairw. It gives tokens of the prefence cf 
a little vitriolic acid, for if digefled on lead, a light while 
••■fedimeut is formed in the folution, which is vitriol of ^ 
lead. , j 
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With fixed vegetable alkali it forms a deliquefcent fait 
(galafticiun potaflinum of Bergman) which is folubk* in 
alcohol. 

With mioeral alkali, a fait (galafticum natratum) 
which do^s not cryfiallize, but is foluble in alcohol. 

With volatile alkali, a deliquefcent fait (galafticuni 
ammoniatum) which, on expofure to the fire, lofes it's 
ammonia before it's acid. 

With barytes, lime, and alumine, it forms deliquefcent 
falts; on the contrary, with magnefia, it gave fome 
cryftals which, however, deliquefced afterward, 

It has no a6tion, either in digeflion or a^ the boiling 
point, on bifmuth, cobalt, antimony, tin, mercury, filver 
and gold. 

The !a6lic acid which has rcpofcd on tin precipitated 
gold from aqua regi^, of a black colour; it gave with iron 
a brown folution 5 with copper, a blue folution, which 
became green, ^i>d afterward changed to a (lark brown ; 
with lead, a harfli fweet folution like vitriol of lead : thefe 
are not cryftallizable ; with lime, however, it formed a 
crydallizable fait, As to the reft, Schqele remarks, that 
It difcngages vinegar from the terra foliata tartari j and 
Bergman has given it a place between the formic acid 
and vinegar. 

When Scheele had difcovcred the malic acid, he found 
the only difference between thefe acids to be, that the 
laclatof lime was foluble in alcohol, and maUt of lime 
infoluble. 

According to Bergman, it's affinities are to other it's affini- 
bodies in the following order, in the moi/l u ay : Barytes, iIfg\rBer|rI 
vegetable alkali, mineral alkali, ammonia, calcareous "**"' 
earth, magnefia, xilumlne, calx of zinc, iron, manganefe, 
cobalt, nickel^ lead, tin, copper, bifmuth, antimony, 
arfenic, mercury, filver, gold, phlogiflon, and platina. 
Jn the dry ivay^ Barytes, potafh, and foda^ cajcarequ3 

f3 
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earth, magnefia, the calces of metals, atnmonia, and 
aluminey 

From thefe experiments and obfervations, it appears 
Opinion of jq Morveau, that ~whey is of itfelf, and independent 
of the falts it contains, an acid of a peculiar nature. 
Scheele feems to believe that it does not afford a perfeft 
vinegar ; but this is only becaufe it wants the matter which 
produces the fpirit in fermentation 3 Morveau has no 
doubt but that one part of it becomes vinegar, and he 
fupports this opinion from thefe two fafts : 

1. If a bottle filled with milk be inverted in the fame 
liquor, and be expofed to a degree of heat fomewhat 
greater than that of fummer, it furnilhes mephitic, gas, 
which, at the end of two or three days, is found to have 
convened the milk into curd. This proves that milk 
may undergo a complete fermentation without (howiiig 
any evident traces of alcohol. 

2. If fix fpoonfuls of good alcohol be added to about 
three pints of milk, and be expofed to a heat, well 
corked, giving vent from time to time to the gas of fer- 
mentation, the milk, at the end of one month, will be 
found converted into very good vinegar, which, after 
filtration, may be preferved in bottles. Thefe two faSa- 
prove, according to Morveau, that the galactic acid, as he 
calls it, is the prockKSl of the acetous fermentation, and 
that if the milk was richer in fpirit, the produft of the 
various fermentations would be more fenfible; but this 
does not prove the abfolute identity of the galaflic acid 
and vinegar * and Scheele informs us, that the l.aftic acid 
does not cryftallize cither with lime or foda; that it cryf- 
tallizes with magnefia; that in difiillation, it lets go the 
volal'ile alkali, and that it takes potafh from vinegar^j 
which announce an acid different from vinegar. 

With rcfpeft to Morveau's ideas on this acid, he look? 
iip.n it as the produfticn of a real fermentation, in proof 
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of which he remarks, that tnilk is retarded from becom-* 
ing four after having been bdiled, or diluted with a large 
quantity of water. In thefe two cafes^ fo contrary in 
appearance, Morveau aflerCs, th^t the affinity of the de^ 
compofing fubflapce is equally prevented on the one part^ 
by the abftra&ion of a porti<m of th^ fluid neceflary to ^ 
the inteftine motion ; on the other part, by the excefs of 
the fame fluid, which occafions a too great difperiion of . . - 
theparts, which is very conformable to the progrefs of 
every fermentation. 

No fpecies of fermentation is fufficiently charafterized 
by the nature of the produce, which is; an acid. It is 
not that the miik is not alfo fufceptible of the fpirituous 
fermentation, but it is probable, that in this particular 
cafe, the paflage from the firft to the fecond fermentation 
is fo rapid as not to be fenfible, when the too eafy difc 
union of all the parts of the mafs is not oppofed by ^ 
mechanical motion. Whether this is the truth or not, 
it.is, according to Morveau, ii!npoffible not to acknow- 
ledge a fermentation abfolutely analogous to that which 
converts wine into vinegar ; the agent, the manner of 
ading, the cffefts are all fimilar. This agent is the air, 
it afts by the affinity it exercifes upon that of the princi- 
ples of the milk, which ought to enter ir^o. |the compofir 
tion of it's acjd ; this fubftance fixes the air, which we 
know to be the common acidifying principle, and frojxi 
their combination, the acid whey or galactic acid arifes. 
Thus, Morveau affirms, that the whey did not cxift in 
the milk, fuch as it is found after the fepqration of the other 
ponftituent parts. 

Scheelc's Chemical Effays, 1786 — ^Encyclop/ Meth. 

torn. I. p. 1. Chimie art. Acide GalaSique. p. 63. — • 

Macquer's Wcerterbuch von Leonhardi, neue , Zufatze 

und Anmerkungen zu 1 ter. b. p. 753. art. Mitcbfaure, 

Molkenfaure Lcipfig. 17 99- 
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Sacchc- 5</rf/;:-/^7i7/V /7r/V.-^0n treating of the fucar of milk, 

when dutilled with the nitrous aci.I ; it was remarked, 

that a large quantity of a white powdery fubftance was 

. 'mixed with the oxaHc acid, which rendered the folution 

turbid ; and which it was neceflary to fepariate from the 

liqfior by filtration, before the crj-ftals of the oxalic acid 

could, be obtained, ■ 

Difcovpred - This fubftaucc was difcovered bv Scheole to be a pe- 

* ^^^ ^' culiar acid, to which the name of faccho-laftic acid has 

been given, or th^ acid of the fugar of milk 

The chemifts who before Schcele had undertaken the 
analyfis of the fugar of milk, had not even fufpefted the 
exiflence of fuch an acid, and although *it was admitted 
by the illuftrious Bergman as. an acid y«i generis, to 
which he has jriven the name of acidum sfalaAo-faccha- 
Tinum : Hermbftadt andWeftrumb have looked upon it iis 
Miftaken a calcarcous faccharite with an excefs of acid, or an oxa- 
lat onin"" '^^ ^^ ''"^^ Indeed, from it's external appearance, Schcele 
himfelf had at firft conceived the fame idea, that it might 
be an oxalat of lime 5 particularly when he confidcrcd, 
that as a little of this earth always e^xifts in milk, it might 
pofllbly be prefent in the fugar of milk ; but experience 
foon convinced him to the contrary; for on pouring a 
little faccharine acid into a folution of the fugar of milk, 
no precipitation took place. 

According, however, to Morveau, this obfervation 
alone appears not to merit all the confidence Scheele gave 
it; efpecinlly, if, as he fuppofes, the oxalic acid exifts 
already formed in the fugar of milk : for it i^ evident tc 
this chemift, that the addition of a new portion of the 
fame acid, not being able to form a different conibina- 
tion ; nor to unite to the fait, except to gjve it an »xcefs 
of acid, woqld only favour it*s folution, inftcad of pra- 
^ucing a precipitation. If, however, the fugar of milk, 
^^ Morveau is of opinion, as well as comuion fugar,, dogs 
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not contain the oxalic acid ready formed, the obfen'jtion 
is more conclufive, although not decifive ; fince it is pof- * 
fiblc that the union, of the hme with the other conftituent 
parts of the fugar of milk is fuch, as not to be dcflroyed 
even by the oxalic acid ilfclf. - 

The other proofs alleged by Spheele are the follow- 
ing, and appear to be decifivc of. it's being a peculiar 
acid. • 

Ift. Havins: caft fome of this earthy fubftance into a ProoPior. 
red hot crucible, it burned like oil, arid fcarcely left any pecuulr* 
allies ; whereas, according to Morveau, the oxalat of**^*^ 
lime left a refiduum of nearly half it's woight. 

2d. It diflblved in 60 parts of boiling water ; one-fourth ' 

of the portion diflblved cryftallizes on cooling, and the 
remaining three-fourths are left in the cold water, /. r. 
one part of this earth is 80 of water : now it is certain that 
the oxalat of lime is much lefs foluble, and Bergman has 
obferved, that it was not more fo by the interventioa of 
fugar. 

3d. 240 grains of this purified fubftance in cryftals 
being rediffolved in 14400 grains of boiling diitilled wa- 
ter the filtered folution manifefted an acid favour, red- 
dened the infufion of litmus, and cffervcfced with chalk ; 
but none of thefe properties belong to the oxalat of 
lime.. 

4th. Scheele diftilled 120 grains of it in a retort, it 
mtltcd very readily, became black, foamed confiderably, 
and in the neck of the retort a brown fait was fublimed, 
which fmelled like a mixture of benzoin and amber; and 
there remained 11 grains of coal. The receiver contain- 
ed a brown liquor without any oily appearance; it had 
the fame tafte as the fublimed fait, in (hort, it contained 
fome of it, which feparated by a gentle evaporation. The 
fublimatc weighed 35 grains, it had an acid favout*^ dif- 
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folved readily in alcohol, but with more difficulty in wa- 
ter^ and in the fire burned with a flame. 

Mh, Concentrated vitriolic acid diftilled on this fait 
became black, .foamed, and entirely deftroyed it. 

6th. This purified fait thrown in fmall quantities into 
a hot folution 8f potafti, until there was no longer any 
effervefcence, foon produced a quantity of fmall cryftals. 
Thefe were p'erfeAly neutral ; ^hey only required for folu- 
tion eight times their weight of boiling water, and when 
the water was- cool, the greater part of them feparated 
from it again. This fubflance did the fame with foda, 
but only five parts of boiling water were fufficient to dif- 
folve a portion of it. 

7th. When faturated with ammonia, it afforded an 
ammoniacal fait, which after a gentle calcination was 
found acid on di (dilation ; ammonia came over, which 
precipitated lime water. 

8th. With earths it formed infoluble falts. It*s 
aqueous folution decompofed the muriat ot barytes, cal- 
careous nitre, &c. htii not vitriolated lime. Thefe folu- 
tions were in turn decompofed by the fait refulting from 
the union of this fubftance with alkali, 

9th. Finally, it a£led the fame with metallic calces as 
with earths ; it alfo decompofed feveral metallic folutions, 
but not thofe of copper, iron, zinc, and magnefia in the 
vitriolic acid, nor thofe of tin and mercury in the mu- 
riatic acid. 

Such are the properties by which Scheele fupported his 
opinion of it's being a new acid, different from all the other 
known acids, particularly the oxalic ; which opinion 
is now well-eftablifhed : for, according to Morveau, it 
has neither the tafle, form, folubiliiy, nor power of the 
oxalic acid ; nor is it the oxalat of lime, for this is a neu- 
tral fait without taftc, and abfolutcly infoluble ; nor is 4t 
a calcareous oxalat with au exccfs of acid, fgr in cojife- 
2 
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qucnce of this exwfs, it ought to aft like this acid, when 
free, /. ^. decompofe vitriolated lime, vitriols of copper, 

• 

iron, zinc, manganefe, and the muriat of quickfilver 5 it 
t>ught more particularly to quit it's earthy bafis, when 
decompofed and re'olved into it's aeriform elements, whe- 
tlicr by fire, or ftill better by the vitriolic acid; with the 
alkalies it ought to produce two diftinft (alts, diffe- 
'•ent by their folubility, becaufe it is well known that the 
allcalies cannot deprive this acid of lime, and we have 
focn that nothing of this fort took place. 

Having given an account of Scheele's experiments ; it 
^^^illbenow necefTarv to take a view of thofe of H^rmbftadt Hermbfladt. 
^ri oppofition to the former. 

It has been faid, when treating of the fugar of milk, Expeiimcnt 
^tiat Hermbftadt as well as Scheele, had obtained an fion in op- 
^arthy fubftance from the fugar of milk, independent ofg^^^^^/^ 
t.lie oxalic acid, which he obtained in cryftals; on treat- 
ing that fait with nitrous acid, 1290 grains of fugar of - 
^xiilk aflForded this chemift 720 grains of this fubftance 
^'vliea edulcorated and dried, which exceeds what Scheele 
obtained by one third, which Morveau thinks can only 
te attributed to a more perfeft decompofition of the 
fait. In feisfirft memoir Hermbftadt has defcrlbed this 
fubftance as compofed of tender flocks, refembling very 
foall cryftals of felenite, of an acidulous favour, of which 
Acy were not to be deprived by ebullition, and in- 
soluble in water; he added, in his fecond memoir, that 
this fubftance was a white light earth, rough to the touch, 
fomewhat fandy, like tartar of lime (tartare calcaire).; 
that it's favour was fomewhat acidulous, but weaker than 
that of cream of tartar; that it likewife had an earthy 
favour refembling that of gypfum ; that it did not appear 
foluble in faliva ; in fhort, that it had all ^he appearance 

of calcareous tartat. or oxalat of lime. 

%0 • 
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It's infolubility in water was an important article 
, which Hcrmbftaclt difcufltd again. He found, 

ift. This (iciJcaLTihy as he calls it, on being digefte 
with diftillcd water, very littte was diflblved ; yet the aci 
dulous.and earthv tafte of the water, and the fmall refi 
duum, {howcd that fome had been diflblved; evaporate 
and left to repofe, it left abrownifli faline particle, of a: 
acid favour like tartar, and which formed a precipitat 
with lime water. 

2d. 140 grains of acid earth burned in a red hot cru 
cible, until there were no longer any vapours, left 8 
crrains of a coalv refiduum. This diflblved 'in nitrou 
acid, and filtered, and alkali added, 20 grains of whit 
calcareous earth were precipitated, and there remained o 
the filter a black powder, which he took for burn 
acid-. 

A little acid earth being fxpofed to the flame of 
candle, it immediately fwclled, gave fuffb eating vapours 
and ran into a brown matter which tailed like com 
mon tartar ; when thrown upon the coals in it's flui 
ftate, it burned with a white flame, decrepitated, and lei 
behind a flightly infipid coal, 

3d. In or(ier to followthe method of Scheele, he dil 
tilled fome gf this acid earth in a retort ; it melted, fiUe 
the receiver with fubtile vapours ; and having raifed th 
heat afterwards, and then left it to cool, he found 
brownifli fait in the neck of then retort, of an acid an 
cmpvreumaiic favour; little foluble in water, more fo i 
alcohol ; which he attributed to an oily matter. In t\\ 
receiver was a little brownifli liquor, which had all th 
properties of an aqueous folution of the preceding fall 
The refiduum was a light coal like that left bv fugar < 
milk ; there were no traces of an alkali, but nitrous aci 
boiled upon it gave a precipitate qf calcareous earth on th 
addition of an alkali. 
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4th. Henubfladt had alfo fuppofed this acid earth to 
contain a fuperabundant acid, and to deprive it of it he 
had triturated 240 grains df it with a folution of potalli, 
until it no longer efltrtvefced, and the mixture had an 
alkaline favour. The dihited liquor being boiled a few 
moments gave on cooling dXL'earthy depofit\ which edul- 
corated in hot water, and dried, weighed 330 grains, /. e. 
90 grains more than at firft. This increafe of weight an* 
nounced it's having united with alkali, which he con- 
inned by another experiment ; for the fame earthy depo^ 
ji'^ put into a red hot crucible, foon became black, gave 
vaponrs of the odour of burned fugar of milk, and there 
remained a brittle faline mafs, the folution of which 
afforded an alkaline liquor, and a little earthy precipitate 
iike calcareous earth, 

5th. He likewife poured fomc volatile alkali to exccfs 
upon this acid earth ; it effervefced, but diflblved very 
little; diluted with diftilled water, and expofed one hour 
to a fand heat, on cooling, a faline pellicle formed. The 
liquor having ftill the odour of the free alkali, he evapo- 
rated it to drynefs, and found fmall confufcd cryftals of 
a neutral fait. He remarks as a faft difficult to explain, 
that the faline or earthy matter had not increafed in 
weight ; it had not the acid favour, obferved by Scheelc, 
which he attributes to the difference of the procefs. 

Cauftic volatile alkali, treated in the fame manner with 
this acid earth, afforded no fenfible folution or in- 
creafe of weight ; after a complete evaporation, the dried 
faline mafs was acid as before; it contained no alkali, 
fince an addition of twd parts of potafli difengaged no 
ammoniacal odour. 

6th. Hermbftadt obferved, as well as Scheele, that the 
folution of this acid earth was not rendered turbid by (ac- 
charine acid. 
fih. He again treated this acid earth with vitriolic 

4 
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AcicJ, in order to convert the calcareous earth he fuppofed 
it to contain into fulphat of lime. He boiled 40 grains 
of concentrated vitriolic acid diluted with 48^* of diftilled 
water on 120 of this ftibftance, and on leaving it to re- 
pofe, there was a depofit of felenite. The liquor evapo- 
rated tp one thjrd depofited a thick black matter oathe 
fides of the veflel, which was moftly decompofcd fac-r 
charine acid 5 there afterwards feparated, on coolings 
forne cryftalline flocks of felenite, which waftied and put 
on the coals gave not the leaft trace of faccharine acid. 
The rjeft of the liquor was pure vitriolic acid. 

From thefe experiments, Hcrmbftadt concludes, that 
the acid earth is compofed of calcareous earth, faccharine 
acid in cxcefs, and a fat mailer; that it is not a pure acid, 
as it would be more foluble, but an eflentiaJ acid fait, of 
the nature of tartar or fait of forrel, except inftead of the 
alkali, it is the lime which ferves a* a medium of union 
between thsfe principles 5 that it only differs from the 
fugar of milk, becaufe this contains a greater quantity of 
acid dulcified by the fat p^t ; that when fug^ir oft milk is 
treated with the nitrous acid, the faccharine acid, united 
to this fat part, is fet at libert)", and that thefurplus re- 
mains combined with the calcareous earth ; laftly, that 
the vitriolic acid has the property not only of depriving 
the faccharine acid of the calcareous earth, but likewife 
of decomj5ofing it. 
Morveau Thefe conclufions, drawn from Hermbftadt's experi- 
th*e^4inion* ^^^^^s, have been examined by Morveau, who begins by 
ofSckeck. ftating, that Hermbftadt, in order to combat with advan- 
tage Scheele's fyflem on ih^faccho-Ij^ic acid^ apd, at the 
fame time, to confirm the refuhs of his firft analyfis,- 
ought to prove, 

ift. That the fubflance to which Scheele has giveu 
that name had a bafis* 
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'^d. That it's acid was the faocharine acid^ and had all 
U*s properties : which he had not done. 

It appears to Morveau, that \ylth refpe<9: to the calca^ 
reou^ earth which Hermbftadt found, his experiments on 
this part are more conclufive than the reft; and it is pof- 
fible that fugar of milk contains fome of that earth, if 
not effenlially, atleaft accidentally. Scheickel fojund fome 
in refined fugar* The fugar of milk which Morveau 
fttbje6ked to experiment came from Switzerland ; it was 
verjf white and perfeftly cryftallized. ^ 

He took fome of the acid earth in it's greateft ftate of 

purity /. e. diflblved in boiling water, cryftallized, and 

then rediflblved J into this he poured a few drops of lime 

water, to the point of faturation ; he then added fome of 

the fame acid until there was an excefs of it ; he then left 

it to repofe for 24 hours, to be certain that the fait which 

* 

had formed was held in folution ; he then poured fome 
common faccharine acid into it, and in a few hours there 
wasavery fenfible dcpofit thai obfcured the fides of the 
glafs, which. is ufual with the faccharite of lime pro* 
Jnced by precipitation. This proves two fafts:, 

1ft. That it was not the faccharine acid which held 
toe lime in folution, or the addition of the fame acid 
^oiild have promoted inftead of ftopfnng the folution; 
an acid never dccompofcs falts of it's own fpccies. 

2d. That ^it is impoffible thatx the acid earth holds 
calcareous earth, fince this acid earth cannot be collected 
except at the moment it fwims in the faccliarine acid j 
and it is ihown by this experiment, that jhis laft acid de- 
prives this acid earth of it's calcareous earth, and fonn* 
with it an infoluble fait. Thus, at moft, it would be 
ealcareous faccharite that is mixed accidentally with it, 
which It could not diflblve. . Hence Morveau concludes, 
that this acid is really the faccho«la6lic acid, which if 
difoeot from the oxalic acid. 
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. Morveau found, that to diflblve fix grains of this acid 
completely, nearly one ounce of boiling water was necef- 

• 

fary, and that it depofited about \4 in a more cryftallized 
form oil becoming cool : this liquor very fenfibly redden-* 
ed blue paper; it's fpecific gravity at 12° was 1,0015. It 
effetvefces with the carbonated earths and alkalies, and 
forms with them neutral falts, which havtt been called 
faccholaftats by the French chemifts. 

As this acid can only be diflblved in fmall quantity, it 
cannot have any a£lioii in a liquid (late upon the metals ; 
it unites better therefore with their calces, and forms falts 
with them very little foluble. ' 

rourcroy»« Fourcroy in his Philofophie chimique, has thus defined 
dcfuutionof j,^ The faccholaftic acid is precipitated in the form of a 
white powder, from the oxalic acid formed by the fugar 
of milk, and the nitric acid; it is very little fapid, very 
infoluble, decompofed by means of fire, and affords a 
fublimed fait of the odour of benzoin; it forms cryftal- 
lizable falts with alkalies, that are very little known. 

The order of it's affinities, according to Bergman, is 
the following: 
Jljoj/l way. 
Lime 
Barvtes 
Magnefia 
Potafti 
Soda 

Ammonia • 
Argile 

Metallic calces 
Water 

This chemift obferves that the order of the earths is 
very difficult to determine, from the fmall folubility of 
the falts refulting from their combinations. 

That it gi-ves up the calcareous earth to feven acidg, 



It's aflRni- 
lutitjs ac- 
cord ing to 
Bergman. 



Alcohol 
Phlosrifton. 



Dry way. 
Lime 
Barytes 

Magnefia 

Potafli 

Soda 

Metallic calces 

Ammonia 

Arsfile. 
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fiz. the faccharine^ oxalic^ vitriolrc^ tartareous^ karabic^ 
pbofphoric^ abd ouretic. 

That it decompofes the nitres of filver and mercury, 
and the nitre and muriat of lead. 

That by double affinity it decompofes all the metallic 
falts, when it is in the ftate of an alkaline neutral fait. 

Morveau is of opinion^ that this acid is formed of the 
acidifying principle oxygen, and a radical or acidifiable 
bafis ; and that every thing concurs to indicate, that the 
fugar of milk contains only the faccholadbic radical, which 
being different from the faccharine radical, conftitutes all 
the diflerence . between the fugar of milk and common 

fugaf. 

• ■•■»».■ 

Scheelii Opufc^ chem. et phyf. T. 1 1 . p. 1 1 1. — Hermb- 
fladt's Phyf. und chem. Abhandl. T. 1. p. 301. — ^Ency- 
eloped. Method. Tom. 1. Chlmie, p. 288 to 293.— 
Philof. Ghimiq. p. 7K 



• Bomlic acid, — It had been mentioned by the Abbe Bombic 
BoifBer de Sauvages, in treating of the difeafe of the filk- 
worm, which the French call mufcardine y that on tailing 
the humour of one of theft* difeafed infeSs, which he 
had cut in two, he found it to imprefs on the tongue a 
very ftrongdegree%Df acidity, but he looked upon it only 
as the effeft of the difeafe, and perfe6Uy foreign to the 
organization of th^ infeft. 

In 1781, ChaufBer beinig delirous of making a few ex- Difcovcred 
periments on filk worms, had" bi'ed a certain quantity of jj^, 
them for that purpofe. Several of thefe having cfcaped 
from the paper cafes, got into an adjoining cheft of 
drawers, where having peaceably fpun their filk, they un- 
derwent the other two changes. Having feme time after 
looked into the drawers, to his great furprife be found 
feveral leaves of blue paper veith red fpots, as if feme acid 
^ \QU II. t| 
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h^d btefcn ^prinWed «poii them. Tb^s wtcrtedLis curiof 

ty } and on feeing fcveraJ of thefe iufcdb ia their hutteri 

ftate attached to this pApcr^ be fafpcfted that th< 

might contain fome acid %uor,, which w^s nfic^flary. 

performing fome fua&ioa^ . ;^d ,,wbii:b they ihp^ dtwii 

their metamorphofis into ^ butterfly^ Thk fufpicion dv 

foovt verified^ for ou jpuclpfing afei^ of Aem ia cafes 

this blue pap.er, when they w^;e about tq undergo tl 

change^ he obferved the p^per to J)^ moiilcjied^ a 

changed in fpots to a red colodr.} aod hen<^ arofe t 

difcoveiy of the lexiftence of a diije;agaged Acid in: the t 

worm, called the bombii: aci|d,. , . . . 

The part of Chauffier^ in order to find whence this acid liqi; 

^atOip^ies proceeded, examined the vifcera of tht& infeft, and fou: 

fchat the lymph, which wthe.caiterpillar ftatd circulat 

iti a fpungy texture, fituate between tb^ flc}o and tl 

ftomadi, was eoIIe<St^d a^nd d^ofited byd^greee, as t 

animal was preparing for it's chryfalfs ft^te^ in a ttewT 

fervoir fituate near the anusf and was formed at tl 

time when the animal,, preffed by tb^ neceffity of voi4'n 

it's refervoirs of the gummy juice, kys the firH veft^ 

of it's iilk. . 

Ii's colour, Accumuteted in this rtfervofr of th^ chryfali»or rifi: 

butter^y, it is of an aix^r colour, of a peculiar favo( 

jtnd.flTgbtly mucous ; ip Ihort, fays Chauffier, *^ it is 

^ee acid-which immediatery reddens the blue titi&ures 

VCgetablies, unites with effervcfcence to aerated alkali 

diflblves certain ixieials ; treated on the foe with alcoh 

according to* the proqefe of Landriani, produces a fort 

tfrtherj'.is reduced^toa gas^and finally,, has all the prop 

ties charafteriilic of acids. 

Method of Heaving fatisfied himfelf refpeiling the origin and ( 

ftomlhe^ ^^of the aciil, Chauffier was deiirous of finding the b 

chryfaUs. method. of coIle£king it; and he firft began by cutti 

tfae chryfalisjntwo^ in. order to feparate that p^t ,whi 

4 
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tOQiiloed iht acid, but as 3t immediatdy thax)ged the 
(led to a black coknir^ aad had the iacohvenienoe of 
)sukmg'his fidgers black as ink^ which cohtinued fev<eral 
Anjs; iand beMes, as it would have (don become putrid^ 
like aU 0ther ardnaal Acids ^xtraded by expreftion, by 
holding in (6\utioti£arat inacoits jpavtsi tlois academician 
ttolejufeof another sproeefs to obtain the 4iquor« He 
bruifed 15 oz. of healthy chryfalides recemly drkwn from 
tile fiJk^dOds, ih.a glafa mortar 5 and by expreffiiig thetn 
throi^h a linen cloth^ ebtaiihid 9 02. of a thick yellow- 
rih juice, v«ry ftrongly acid. 

The chryfalides ^which are not drawn from their cods till 
ftfter^e winding of the filk^ and have been eilpofed to 
tke heat of the furnace^ or the Vapour of boiling water^ 
fiill afford the fame liquor. 

To deprive this liquolr of it*s hlucdus part3> which. 
VMiId not only diminifh it's difiTolviiig energy, but xlif- 
pofe it to putrofauStion 5 he added S at, of alcohol to it. 
The mixture at firft was ^ami, but fdoti becairie clear j 
(Kid being filtered, the liquor was clear, of a beautiful 
orange colour, and of an odoiir approaching that of the 
fflk worm of mulberry tree. Into this filtered liquor ibme 
ttore alcohol was poured by degrees, aiid at each time 
there formed a flight white ptecipitate> which was no- 
thing but a gummy fubftance. Thii was continued un- 
til no more precipitate appeared, ibr which 3 ounces and 
half were neceffary. 

The different depoflts that remained on the filter 
weighed one ounce attd a half 5 and the furfiee refen^ied 
an oil of a beautiful <irange colour^ of the odour of the filk 
Utotm. This ^oil wds infoluble in fpirit df wine, although 
k coloured it fdmewhiit J orfe pkrt-wiis of a gtrmhiy ina- 
Idre, and foUible in water, the other part aj^eared to 
Chauflifr to be a fort of toimal gluten^ itiitimatdiy united 
l64Ml««l^«ld^fatolU 
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To obtain it inftead of bruifing the chryfalidcs they may be fimpty 
infufed in alcohol. .In a fliort time the acid unites to the 
fpirit, is of a beautiful tranfparent orange colour ; and as 
the acid is more fixed than the fpirit^ by. evaporation by a 
gentle heat a very pure acid is obtained^ which concen« 
trated by evaporation in the air, and purified from the 
mucous matter by repeated filtrations^ is no longer fub- 
je£l to change^ 
The acid Having fatisfied himfelf of a free acid in the chryfalis^ 
every ftate he was dcfirous of knowittg whether it exifts wholly 
acconiing^ formed during all the ages of the infefl:, or only on paf- 
toChauffier. fing to the chryfalide ftate. He had at firft embraced the 
latter opinion, founded on this circumftance, that the dif- 
tillalion of 12 oz. of filk worms in the fourth age only 
afforded feme phlegm, an empyreumatic oil, and volatile 
alkali ; without any evident veftige of an acid, or even of 
a gas, that might have announced the decompofition of 
the acid. But he received no more an diftilling the chry- 
falides themfelves, in which the acid is fo developed j on 
the other fide, the coaly refidua of both operations, lixi- 
viated in boiling water, furnilhed a neutral ammoniacal 
fait ; and even the eggs of the filk worm, when digefted 
in water mixed with a little alcohol, afforded him fome 
feeble but evident marks of acidity. 
Hence he thinks he is enabled to conclude, that the 
,. acid principle exifts at. all times during the life of the in- 
fe6l, but in a different manner; in the .egg and in the 
worm it is combined with a glutinous gummy fubftance, 
and it cannot be recognized without precipitating this 
fubftance, which marks it's properties, as by the i^fufion 
.-of alcohol, whilft nature performs this operation. in. the 
^ifeafe called the mujcardiwy but in the chryfalisthe acid 
. is always free and developed, and immediately fhovys it's 
: aci^ properties. . - , . 

ObjeaedtD This conclufion of Chaufidcr. {^pears to Mor\'eauJo 
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have feveral objo(Slions: for examplei, it is not known ^y^®^*' 
what becomes' of the acid in the diftillation, which is 
found at leaft in excefs in the chryfaiis ; nor is it more * 

eafy to cjonceive how this acid fliould be able to form with 

' the volatile alkali an ammoniacal fait, that could refifi a 
dialling heat, without even being fublimed ; in fliOrt, 

, Morveau is of opinion, that the eggs of the infeft, after 
their maceration in water and alcohoj, may leave feme 

{traces of an acid, without it's being the fame as thdt of 
the chryfaiis. As it has been proved that this laft is very- 
abundant and manifeft, he is inclined to believe, that 
before this metamorphofis, the animal contains only the 
acidifiable bafe, which afterward pafles to a ftate of per- 
feft acid, by combining with the acidifying vital air, by 
means of fome funftions peculiar to the new organiza- 
tion of the infeft; 
This acid attacks iron, lead, and copper, with which It's aaion 
! it forms, according to the French nomenclature, bom- J^s! * '^** 
biats, and in the definition of it given by Fourcroy, it i's 
faid to undergo a fpontaneous decompolition, affording 
the pruflic acid by diftillation and nitric acid, but un- 
known at prefent in it's combinations. 

Mem. fur un Acide parti culier decouvert dans le ver- 
a-foie, avec des obfervations fur Torigine, le fiege de cet 
acide, &c. par M. Chauffier, Nouv. Mem. de I'Acad. de 
Dijon, ace. fem. 1783^ p. 70. — ^Encycloped. Method, 
art. Chimie, T. 1. p. 410, 



Ltthtc^ Acid. For the difcovery of an acid in the cal- Lithic a^id 
cuius of the bladder, we are inde})ted to the labours of 
Scheele and Bergman. It is called by Morveau, in the 
Encyclop. Meth. the lithic acid, from x»9iaji; or XiOo?, which 
.hemifts and phyficians have made ufe of as a radical 

G ^ 
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thiquc' 1791. — ^Ency* Meth. art. Acide Lithiafique, 
Tom. I. p. 1, 4i6.-^An|ial de Chipi#. No. 9Sf 
p, 184, -216, 



Amniotic Jmniotic add. This acid was firft difcovared in thp 

scid 

liquor amnii of the cow, by Buniva and Vauquelin. 
The fmall quaptity they were able to procure prcr 
vented them from extending their ei^periments updn i^, 
or from afcer^ining the quantity of it's component parts ; 
but the invefiigation was fufficient to conviiipe them of 
it's being a peculiar acid, 
ies ^'^^'^" The amniotic acid is a white, (hining, concrete fub* 
ftance; it's favour is very (lightly acid. , 

It changes the tjn^ure of litmus to a red colour. 

It is very little foluble in cold water, much more fo ixi 
boiling water, from which it feparates on cooling, in the 
form of needles, feveral centimetres in length. 

It readily combines with cauftic alkalis, which rendnc 
it very foluble in water \ the other acids feparate it frovig:^ 
it's faline combinations, in the form of a white cryftal -r- 
line powder ; it does not decompofe alkaline carbonat^^ 
(except by means of heat; it produces no change in ttx< 
aqueous folutioii of j^lkaline garths, or in the nitri-x 
folutions of iilver, lead, or mercury. 

Expofed to the fire, it fwells and emits an ammoniac^' 
odour, evidently mixed with pruffic acid ] a large voluin^ 
of coal is left behind, 
jt^s reitticn. It would appear at firft to have fome relatio|i to tl*^ 
ac'idsJ^ *'^ faccholaiSlic and uric acids ; but this is foon found to toP 
only ex:ternally, for the faccholaftic acid, on diftillation* 
affords no ainmonia \ the uric acid, indeed; gives bo't'* 
ammonia and the pruflic acid, onexpofure to the fire, b^^ 
it is not fo foluble in hot water, does not cryftallize ii**^ 
]ong, while, and fhining needles, and more particularly! 
1; TiO\ fp]uble in boiling alcohol, like the amniotic apid* 



Des Proprictes de I'acide contenu dans I'e^u de,.l-am«r 
pios de vache, appellee acide amniotique^ dan&un mep^oire * 
fur Teau de ramnios^ &c, par les Cit. Buniva et Vauque* 
jin^ All. de Ch. N^ 99. p. 279* An, 8^ or i800. 
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Acid cf pho/phorus. ^-^This appellation has been given by P^ofp^^orof 
phemifts to this acid, becaufe it was fir(]t obtained by two kinds 
combuftion from an inflammable fubftapce. c^ed phof- ^00^°^ ^^ 
phoms, which, when pure, is a white tranfparent body^ 
iisfembling wax. It is fometimes cryftallized and very fu«» 
fible. Phofphorus undergoes two fpecies of combuftion. 
Jft. If it be expofed to th^ common air of the atmofphere 
at the loweft temperature, even a few degrees below zero^ 
during the day a white fmoke or vapour is feen to fur- 
roimd it 5 if during the night, this vapour appears in the 
form of a greenifb white wf^vjng Ughtf^ and in perfe^ 
darknefs, the himinous rays are fo expanded as only to 
difappear at fome diftance from the phofphorus. This 
luminous vapour is unacc9mpanied by any fenfible heat, 
and does not communicate Same to other combuilible 
}K)dies, but pontiuues to burn and emit light to the liaft 
atom. This is called the flow combuftion of phofpho-i 
rus, and if it bis made in an apparatus under a glafs bell, 
where the air can be (Igwly repewed by lateral apertures, 
the acid which is forpied, and is diftblved by the humi- 
dity pf the air it attracts, is th^ phofpbaric acicff Sd. If 
the temperature in which the phofphorus is expofed to 
common air be raifed above 40 df grces, or even fomewhat 
lower, this flow conibuftion fpon gives pUce to a rapid 
combuftion, a deflagration takes place, accompanied by an 
afpcrfion |^ numberlefs flafh^s, apd yery vivid luminous 
decrepitations ; the fufton is complete, and the heat very 
gtrdcnt that arifes from it, and the produA is iht pko/pbo" 
ric add. This rapid combuftion is, however, more 
^Qfpplete in oxygen ga3. Phosphorus whc^ plunged intQ 



tbis gas^ does ndt bum in the cold^ but if when melted it 
^'plttced in coilta^b with it^ it immediately^milaihes^ and 
the light is fo ^kfot^ as^ to be infiippoFtable to the eye ; 
and fo great i$ th^ quaatlty of heat^ tha;! aceordtng- to Law 
iroifier and Laplace, one pound of oxygen employed in 
the combuftion of thi^ body furtiiihes a quantity of heat, 
capable of melting 66^ lb. lO oz. 5 drachms and 24 grai«i 
. of ice at ^ro. This phofphorus abforbs once and a half 
it's weight of ox}*gen, aiid is converted into white, fnowy^ 
cryftalline ft)eksy which are the acid, ff this phofphorus 
thus melted be burnt at the bottom of water by commu- 
nicating oxygen to it^ the acid is ^fiblved and puts on ^ 
liquid form, 
ffs purifi- Since phofphorus, when firft made by artificial means^ 
jaijon. jg ^^^ jj^ ^>g p^^^ ftate, methods have been difcovered to 

rid it of it's imparities. Some recommended the rcftify- 
ing of it by diftillation, it was put into a fniall glafs retort, 
to which a receiver half filled with water was applied, and 
Ji gentle heat forced over the phofphorus; but whatever 
precaution was ufed, apart of the phofphorus is always 
loft by being converted into acid. Another method is, 
to melt it in hot water a little below ebullition ; it is then 
poured into cold water, taking care not to let it come into 
conta£): with the air, as mifchief inight enfue from it's 
mflammation 5 then cut in pieces, put into tubes and li«* 
quified again in hot water, and when cdld taken out ; by 
liiis means the irhpuritiea being lighter than the phofpho- 
rus, feparatfe. A ^ifd method is to put the phofphoru? 
into fome chamois leather, which is to be dipped in boil- 
ing water till the phofphorus is melted ; it is then to be 
prefled through the leather in the manner quickfilver is pu- 
rified ; but the leather can be employed only once, as it co- 
lours the phofphorus the fecond time; this method was re- 
iCommended byPelletier. It is then put into a long-necked 
g^afs tunael^Avbieb is lelofed^t the fmaller end by apiece of 



iBOod or cprk^ filled with water and plaei^d in boiling' 
vater^ daring fufionit takes the &rm of the tunnel] it i# 
^iusrtitaxd% pljonged i&to cold watsr^ and whext fixed, the 
pho^ortta ia tbroA out by a bk of wood, it is pre{erv<« 
1^ m vatei!, ahboogb after a certain tim^ it lofes it*i 
Iragtfjparencyy is covered with a white powt^, and the! 
.Wam becomes acid. The, red impnrity obferred to at« 
tend pboiphoru0, and whieh is of all (hades ta a blacky 
mk% from, it'9< uiiiion with more or Defs charcoal, accord* 
1^ t» Prouft, and not from iron, as Nicolas fuppofed. 

Fottdfcroy foufid die fpecific gravity of phofphorus to 
be to water as 2,0332 to 1,0000; It*s favour is fbme«* 
what fliarp and di£agreeable, it has a garlic fmelf, crydal* 
)ifes either ja the fbnm of needles or micaceous laminse, 
or leagjthened oAoedrons, prefenting a great variety. It 
U very fisficeptible of heat. At 25^ of Reaumur, it ii 
foA and dudiile; at 32^ it melts, runs, and is tranfparent, 
like a white oil ; oiv becoming cold by degrees, it cryftal- 
liaef; at 76° it is reduced to vapours ; at 86*^ it begms to 
isotleSb in drops^ at the mouth of the retort, which has 
heen hea;Mr^ by water. Heajted without water, in a flone 
retort, it boils 2^ 330^, the drops following each other 
very quick at the mouth. 

According to Spallanzani, it does npt begin tobtirn be- 
Iqw 5^ of Reaumur in common air ; and in pure oxy-* 
gen gasj it burns and prodnoes light only at 22®. 

The reafon of it*s burning fooner in common air than 
in oxygen gas> arifes from it's folution by the azot of 
the firft, which becomes faturated with it ; it then burn^ 
in oxygen gas j hence in pure oxygen gas alone, no 
phofphorous acid can be obtained. 

Phofphorus being thus procured in it's pure ftate, the 
>ext objeft is to obtain the acid from it. In the articled 
wri'ne and bams it was obferved, that this acid might bd 
pbtaiqed from both, although the preference was given to 
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the metbpd of Scheele;! but the tedibufnefs of die bpe* 
ration whQajany great quantity of phofphoric acid ii 
wanted for medical or other purpofes, and the admitting 
Three me- ^^ foreign matters, and other great obftacles againft pro-* 
thods of ob- curing it in a ftate of purity, independent of the expenfe, 
acid from obligc the ^apothccary, who wiflies to procure feveid 
jAofphorus. pQ^j^jg Qf j^ jj^ ^ ijjQy^ time,' to relinquifti the; attempt 

of decompofing bones, and - to endeavour to oxygenate 
ready-prepared phofphorus. For this purpofe there are 
\ three methods, either by the combuftion of phofphorus, 
it's gradual oxygenation by expofure to the air, or finally, 
it's treatment with nitric acid, 
Bycombuf- ift. The firft method of obtdning this acid, /. e. by 
^' the combuftion of phofphorus in a proper apparatus^ was 

recommended by the late Pelletier and profeffor Tromf- 
dorf, and is a good way of obtaining it in a ftate of con- 
fiderable purity. This mode, however, cannot be conve- 
niently praSifed by everj' body, fince, according to Pel- 
letier, it requires a very complicated apparatus j befides 
the combuftion of phofphorus is ill adapted for the 
fpeedy preparation of large quantities of the acid, fo that, 
upon the whole, it cannot be recommended as a method 
to be univ'jrfally adopted by alU 
si(/w oxy- 2d. The fecond method, /, e. by the flow fpontaneous 
genarion. oxygenation of phofphorus, cofts very little trouble, not 
more than that of frequently examining the temperature 
of the place in which the phofphorus is left to liquefy. 
It is, however, ncccflary, to be cautious not to expofe too 
large quantities of phofphorus to be oxygenated at once, 
nor to fuffer the pieces of phofphorus to come into con- 
taft with each other; for, according to Suerfen, it has 
happened to him more than once, that having placed 
about one ounce of phofphorus in a glafs funnel, in a 
cellar, it took fire at the temperature of 30 degrees of 
Fahrenheit. The phofphorous acid thus obtained may 
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aftenmJ 'be converted into phorphoric acicf by diftillai- 
tion, atcording to the method of Buckholtz. Though 
phofphoric acid may thiis-be obtained in a very pure and 
pon2;^ntTated ftate, this method is, however, not calcu- 
lated to become a general rule oF praftice, for it requires 
ftillmorfe time than' the firft'method, or the combuftioii 
of thfi: phofphorus, independent of the danger of fponta- 
ueous inflammation. ' - ' 

3d. The third method, iV >. by the nitric acid, is By nitric 
looked upon as preferable to the others, for it not only ^ 
procures whatever quantity is wanted, with certainty, in 
averyfliort fpace of time, but without much expenfe, 
fcarcely any trouble, and without any Hazard of lofs. 
This is the method made ufe of by Suerfen, an ingenious 
apothecary, at Keil, by which he has been enabled to 
procure, in the fpace of a few* hours, as large a quantity 
of pure and concentrated phofphoric acid as he formerly 
could fcarcely prepare in a ^eek, or even a fortnight, and 
that not without a great deal of labour and expenfe; 
hence it muft be of great ufe to the praftical chemift. 

Although in the oxygenation of phofphorus by the 

nitric acid, according to proTeflbr Tromfdorf, caution is 

neceflTary, yet it need not be carried to that extent which 

he aflerts. If, for example, highly concentrated nitric 

acid be poured upon a confiderable quantity of phofpho- 

jus, and this mixture be-' afterwards expofed to a violent 

degree of heat in the fand bath, an inflammation of the 

phofphorus will almofl: unavoidably be the confequence, 

as the aftion of the large mafs of phofphorus upon the 

nitric acid being too vehement, a cotifiderable part of the 

former is impelled toward the furface, where coming 

into contact with the atmofpherical air^ an inflammation 

is produced with fuch an extrication of heat and air, as 

violently to break in pieces the veflels in which the diftil- 

lation is performed. The fame circunxftance will lik«- 



9fi(e bap^Di *^9 iceordiBg to the ij^rt^f^ )e>f WusfA^ 
jladt, 4 ounces of fuming zutrous ici4 4Uut€4 with IB 
ounce? of wM^r^ bepourcd npo|(. I 'OonciK of jrijjgjjphiiiji 
rus ia a retort, and the mixture be diflilled in a fami iwMi* 
Jn this cafe^ at firft^ no a^ipn of the phofph^ruy MfXdt 
the acid is perceptible; }>ut in the,progre& of the 4iflii^ 
lation^ as the nitrous a<pid l^come^ mortis and more coni- 
centrated> it's aflton is fo inAantaneou^ as to impel the 
phofphorus with violence to the furfiwe, where it|niuirdi- 
diately taJces fire, mi the lofs of the retoit with ^ itis 
pontents is the confequence. 

As, therefore^ it is extremely difficult to ehtatn pfaoir 
phoric acid in thb manner, and in general, to perform 
the operaUon by means of the fand bath, t)3e h<^ft is to 
follow Lavoifier^s method, viz* to pour the nitrous acid 
into a tubulated retort, -and gradually to introduce the 
phofphorus by fingle drops at a time. By following this 
method, with fome variation^ a confiderable quantity of 
phofphbric acid may be prepared with the utmoft fecu- 
. rity, and with very little expenfe of time; the proceft 
may be even carried on in the interv^ of the timecm-^ 
ployed upon other operations. 
Method of Suerfen, after having procnned fome pounds of coiiv 
centra ted nitric acid, free from all admixture pf fulphu* 
ric by drawing ofiF, feparatcly, the acid which paflfes over 
in the middle of the operationy dilutes feveral ounces rf 
this acid with an equal quantity of diftilled water. This 
diluted acid is then poured into feveral fmall glafs rt» 
ceivers, an ounce into each, which are placed upon n 
frame made of iron wire. . Half an ounce of pbofpho-* 
rus is now introduced into each of thefe receivers, which 
are gradually heated by the flame of a fmall lamp, till a 
fufficient a&ion of the phofphorus upon the nitrous acid 
is perceived ; a confiderable evolutioti of nitrous gas im- 
mediately takes place, which, however, is not fo violejrt 



as to impel the pholphorus to the furface of the Hqtiid. 
If^ in any of the receivers, the folntion of thephofpho- 
rus does not feem to go on as it OjLight^ they are heated 
by applying ^e lamp to them, and after fame time^ i( 
there is reafon to apprehend that toa great a degree of , 
lieat may be produced, the lamp is intirely removed. 
Should the action in th€ receivers become very violent^* 
and luminous vapours difejogage themfelve3^ it xnay be 
immediately allayed by the ajddition of a fmall quantity > 
of iidiUed water. . Thus the phofphorus muft be intro* 
dttced into the acid by fmall quantities at a time^ alter<«^ 
mtely heating the receivers with the lamp, till the reci-> 
procal adjion of the acid and the phofphorus becomes 
laiiguid, ^hen a frefh quantity of concentrated nitric 
add is again added.. This alternate introdu6iion of the 
phofphorus^ the nitric acid, and the diftilled water, with 
the application of the lamps, whenever it is required^ 
are continued till the whole quantity of the phofphorus^ 
to be oxygenated is expended. For the complete oxyge- 
nation, of an ounce of phofphorus, four ounces of fum- 
ing nitrous acid of 1,508 fp. gr, are generally re- 
quired, in a temperature of 61** of Fahrenheit, and ^ 
ipace of four boursr In fix fmall receivers, and with 
©ne lamp, 12 ounces of phofphorus may be very conve- 
fiiently oxygenated in one day, reckoning eight hours to^ 
the operation. This phofphoric acid, which is of a di- 
lute quality^ and mixed with a fmall quantity of muriatic 
and nilric acids, is now fubjedied to diflilFition upon the 
iaad bath, in which, at firfi, muriatic acid gas, then ni^ 
trous acid, and nitrous gas, and ^terwards an infipid \vs» 
ter pafs over, }( the diftillatipn be now continued 
with an increafe of heat, an acidulous fluid pafles over^ 
whHe pungent vapours are extricated. Thefe vapours 
have an odour precrfely fimilar to that of the phofphoric 
acid when paffing into a ftate of volatilization. 
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or at leaft^ very Utile previous to it's taking the vitrieous 

form. 

This Angular vitreous ftate, of which the phosphoric 
acid is fufceptible^ in no manner changes it's nature^ 
or the proportion of it's principles ; it is a proof of it's 
great fixity, and if it is flrange that it contains a fub- 
fiance fo volatile as phofphorus, it niuft be recpUe&ed, 
what a folidity the oxygen has acquired by lofing fuch an 
eiiormous quantity of caloric. As to the reft, the vi- 
treous phofphoric aci4 is only obtained very pure, when 
it is the produfik of phofphorusburned by oxygen,. and 
when melted in a crucible of platina; when ^xtraSicd 
from it's union ^ith fome body, it often retains ^ little 
earthy, alkaline, or even metallic bafis, with which it was 
joined. When melted in earthen, glafs, or metallic vef- 
fels, it diflblves a part of them, afibrding on fiifion opsfke, 
coloured glaffes, that are iniipid, infolublc;, do not ddi- 
quefce in the air, are odorous and luminous on being 
rubbed in the dark. When a very pure pbofphoric glafs 
is diflblved in water, it does not differ in the lead from 
the liquid phofphoric acid of which it is made. The 
glafs once made, is fufed without motion or vapour; 
when red hot, it is even fo fufible as to ferve as a flux for 
many other bodies, 
ifiaaion Light has no aftion upon phofphoric acid, which re- 
faodilt^^^"' frafts it pretty ftrongly. It has not, in it's diflferent 
ftates, any attradion for oxygen with which it is entirely 
faturatcd, nor any adion on oxj'gen gas. Expofed to the 
air, it only attrads it's humidity ; which the dry and con- 
crete takes from the air with great rapidity and force ; the 
thick liquid or gelatinous acid attra<^s it more flowly, 
but abforbs nearly half it's weight ; the vitreous only 
becomes humid after a long time, and when it's exterior 
firatum is thick and gelatinous, it defends the interior fo 
as to prcfene it's form a long time, and only takes th^ 



liquid ftate with great difficulty. It undergoes no change 
from azot, or it's gas, or from hydrogen, or it's gas. 
Carbon has likewife no efifefk upon it in the cold ; but in 
the heat, when the charcoal is red hot and touches the 
acid in it's dry or vitreous ftate, the order of attraftion 
changes, the carbon deprives the phofphorus of it's 
ojtygen, which is volatilized, whilft the newly formed 
carbonic acid is difengaged. 

Such is the theory of the procefs by which phofpho- ' 
'rus is obtained on diftilling the dry phoiphoric acid with 
charcoal. The decompofition of this acid by carbon, 
agrees with it's formation in proving it to be compofed 
of 0,39 of phofphorus, and of 0,61 of oxygen. Phof- 
phorus cannot be combined with this acid dire£tly, either 
m the cold or by heat ; yet this acid feems to unite with 
a greater quantity of phofphorus, in order to become 
phdfphorous acid; but this is only by uniting a little 
oxygen to the phofphorus at the moment of it's burning, 
and not by adding immediately more phofphorus to the 
phofphoric acid. Sulphur has no a£lion upon it, nor is 
the diamond affefted by this acid when melted and kept 
a long time at a red heat. This acid forms no union 
with carbonic acid, or it's gas j it, however, difunites it 
from mod of it's combinations; thus it feparates it from 
water, producing an effervefcence in acidulous waters, 
natural or artificial. Water has a great attraftion for 
this acid ; when in dry white flakes, it difTolves in a fmall 
. quantity of this fluid, producing a noife like that from a 
red hot iron plunged into water, and difengages a great 
deal of heatw The vitreous acid is longer in diflblving, 
but the liquid concentrated phofphoric acid unites with it 
almoft without heat, and flowly. Thefe two bodies may 
be united in all proportions. The acid lofes more of it's 
favour, denfity, weight, and ftr^ngth, in proportion to 
the quantity of water added. The water is only fepa- 
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rated from thi^ cbmbination by metes 6f h<*lrt ; it is 
much more volatile than the acid, ^hich is CoilGeAtrated 
in proportion to it's difengagemeht, in the fdrm of va- 
pour. The acid, during the evaporation, paffes fuccef- 
ftvely through the ftates of thick liquid, vifcoue fluid 
fomewhat gelatitious, and glafsj. 
Earthy and The phofphoric acid forms with alkialis and eartlis falts, 
p^g^pjj^jj^ the generic charafliers of which are, to afford no phof- 
phorus when heated with carbon, but be fufible into opake 
or tranfparent glafles ; they are pholphorefcetit at a high 
temperature, are foluWe in the tiitric acid without effer«* 
vefcence, are precipitated from this folution by lime wa- 
ter, and are called phofphiats: The phofphat of potaih is 
^lot cfyftallizable, but deliquefces^ and affords, with lime- 
water, a precipitate foluble in acids, without effervefcence. 
Phofphat of foda is very cryftallizable, efBorefces, is very 
fufible before the blowpipe, affording an opake glafs on 
cooling, giving the fame precipitate as the preceding by 
limewater, eafily taking an excefs of foda; it is purga- 
tive. Phofphat of ammonia is cryftallizable, decompofed 
by heat, which melts it into a tranfparent acid glafs ; 
it affords phofphorus with carbon. Phofphat of foda 
and ammonia ; this exifls in animal fluids, is very cryf- 
tallizable, affording by liine an infoluble pfecipitate and 
sen simuionmcal vapour at the fame tiWe. Phofphat of 
magnefia is cryftaHiaaWe^ has a fweetifti tafte, veiy little 
foluble, uniting, although very i«*utral and ' fattir^lted, 
to ammonia, into a fort of triple fait 5 itN^xifts-in human 
' urine. P. ammoniaco-magrtefian is very little (oluble^ 
without favour, often depofiied in human v^fical calculi, 
. in the form of white fpathic flrata, affording an ammo- 
niacal vapouf, and magnefia, by the corttaS of cauftic 
alkalis. P. of glucen is fweetifli to the tafle, -tmd affords, 
by means of lime) a precipitate foluble in carbonat of 
ainmonia. P. of alumin is of a thick tJoA gelatitious 
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confiftence, and yields a precipitate to all the bafes, which 
is rediffolved by cauftic alkalis. P. of filex is in a vitreous 
ftate refembling a gum, is infipid and infolublc, only be- 
coming foluble in acid aftjer having been melted in four 
limes it's weight of alkali, P. of lime is infokible and 
infipid, forming a kind of porcelain wb^i expofed to a 
great heat, exifting, in it'& natural ftate, iti th^ form of 
ftones, and fometimes cryfiallized ; it is infoluble in phof- 
phoric acid, and pafles to the ftate of acidule by the 
other acids. Acidulous P. of lime is four to the tafte, 
is in the form of fcales refembling mother of pearl, is 
infoluble, and not to be decompofed by acids. P. of 
flrontian is infoluble, it reddens the flame of the blow- 
pipe, and is decompofed by lime and barytes. The com- 
ponent part^ of the phofphats are as follow : 
Phofphat of ftrontian — Phofphoric acid - 41.2 

Strontian - - - 58.76 
of lime — p. a. - , - - 41. 

Lime - - - 59. 
acid of lime -^ p. a. - - - 54. 

Lime - - - 45. 
offodaandammon. p. a. - - - 38. 

Soda - - - 24. 
Ammonia - - }q. 
Water - - - 25. 
No metal can unite with the phofphoric acid in it's Mrtai« and 
metallic ftate ; tht acid undergoes no change with metals pUaisf ^"^' 
at any temperature. Several of them, however, acquire, 
by the addition of this acid, the property of decompofing 
water, and of difengaging- the hydrogen from it in the 
form of gas, abforbing it's oxygen. On heating the 
moft combuftible metals with the vitreous phofphoric 
acid, although none of them has really more attraftioa 
for the oxygen than phofphonis had, there is, however, 
by means of a double attraftion^ a formation of oxyd 
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and metallic phofphorus. To obtain this kind of com- 
pofition, three parts of metal, with one of concrete phof- 
phoric acid, are to be ftrongly heated in a crucible ; this 
laft difappears entirely, lind inftead, the metal is found in 
part oxydated, and in part combined with phofphorus ; for 
the quantity of metal being greater than what is neceflary 
to abforb all the oxygen contained in the acid ; a part of 
this metal a6b on the oxygen of the acid, whilft the 
other a6ls on the phofphorus ; and hence an oxyd and a 
metallic phofphorus arife. The phofphoric acid com- 
bines eafily with moft metallic oxyds, with which it 
forms falts fiifible in the fire, very little foluble in water, 
but foluble in the phofphoric acid, fome of which are 
cryftallizable on cooling, after fufion. The greater part 
heated with charcoal afford phofphorus or metallic phof- 
phures. 

Silver. The phofphoric acid precipitates (Hver from it's nitric 

folution, and unites with the bxyd,'/orming the phofphat 
of filver. This is thick, heavy, and of a white colour, 
melts by a great heat into a greenifli or olive- coloured 
enamel, according as it is more or lefs heated. This 
phofphat is infoluble in, water, but diflblves in an excefs 
of phofphoric acid. Treated with charcoal in a retort, it 
affords a little phofphorus, and is in great part reduced to 
a phofphure of filver, containing from 0,15 to 0,20 of 
phofphorus. 

Copper. This acid is not decompofed by copper, but on remain- 

ing fome time upon this metal, it affifls it's oxydation 
either by the water or air, and forms phofphat of copper, 
which is very little foluble. It is immediately obtained 
by pouring folutions of alkaline phofphats into mofl of 
the mineral falts of copper; a double deconipofition takes 
place J the phofphoric acid unites with the oxyd of cop- 
per, and forms a precipitate of grecnifh coppery phofphat, 
nearly infoluble. It's properties have not been examin- 
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€d; heated however with charcoal in a crucible, it affords 
a brilliant grey phofphure of copper. 

If acid combines very ftdwly with iron, it however at iron, 
laftoxydates it, and forms a phofphat of iron, which id an 
infoluble fait. It may be prepared by pouring fohuions ■ 
of alkaline phofphat^ into thofe of fulphat, nitrat, or*' 
muriat of iron, when a double exchange takes place. The 
precipitate or phofphat is white* It is eafily reduced by 
red hot charcoal into a metallic phofphure. As urine is 
found to aft upon iron, this metal ought not to be expof- 
ed to places where this fluid is conftantly met with, as 
the phofphoric acid it contains corrodes it. 
, It only attacks lead very flowly, and converts it by de- Leai. 
grees into an infoluble white phofphat. Alkaline phof- 
phats likewife on being mixed with nitrat of lead, or with 
the muriat by heat, form it. This phofphat of lead, which 
appears to become foluble by excefs of phofphoric acid, 
and even by other acids> is fufible in the fire, and on 
cooling forms regular polyedrons. It is decompofed by 
red hot charcoal, which converts it into phofphorus and 
lead, whilft itfelf becomes carbonic acid. The fulphuric, 
nitric, and muriatic acids decompofe it in the moift way, 
by which the acid is feparatcd ; alkaline carbonats alfo 

decompofe iu i 

It has fcarcely any aftion upon tin in a liquid form. Tin. 
and in the cold. Soluble phofphats poured into muriat 
of tin afford a precipitate of phofphat of tin. Vitreous 
phofphoric acid, treated with half it's weight of tin, is 
decompofed; on one fide, vitrified phofphat of tin is 
formed ; on the other, phofphure of tin. Pielletier firft 
made this known. 

This acid diluted forms with zinc a phofphat in the Zinc 
form of a white powder; hydrogen gas is difengaged from 
the water. It is alfo obtained as a white precipitate, 
when the phofphats of potafli, foda, or ammonia are 
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either very foluble or almoft entirely infoluble^ moft of 
the firft are fo, more from the heat, and cryftallizeon 
cooting ; the fecond are always in powder, ajthough na- 
ture fometimes prefents them cryftallized ; hence the 
fccret of their folution. All metallic oxyds combine with 
pbofphats by heat, and produce coloured vitrified com- 
• pounds of different colours, ufed in the arts; thefe are 
produced (either before the blowpipe or in a crucible. 
Some acids have a remarkable effefl: upon them ; the 
lulphuric decompofes the grtjateft number, and only a 
part of thofe capable of being acidules ; the phofphoric 
unites with fome, and converts them into acidulous phof- 
phat3 ; the nitric decompofes nearly all, and the folution, 
always acid, contains nitrats and phofphoric acid, or ni» ' 
trats and acidulous phofphat with refpe£): to thofe it only 
decompofes in part ; the fame with the muriatic ; the ful- 
phurous, nitrous, phofphorous, fluoric, boracic, and car- 
bonic have no effeft. It is by their decompofition, by the 
fulphuric, nitric, or muriatic acids, that their exaft ana- 
lyfis and proportion of their parts is known ; for as the 
phofphoric acid is eafily known when feparated, the kind 
of fait is eafily difcovered. Earths capable of vitrification 
eafily unite with thofe falls by fufion into various kinds 
of glafs, or enamels more or lefs opake, by forming triple ' 
combinations 5 other bafes are differently aflefted by 
• phofphats, according to the nature and peculiar attrac- 
tions they have to the phofphoric acid. Such is^the ac- 
count of this acid and it's effe£ls on bodies as given by 
Fourcroy. 
The phof- On examining authors who have publifhed their ex- 
Sf^ previ- periments on the different combinations of the phofpho- 
ous to the ji^ 2Lcid with other fubflances. it is often diflScult to know 

diftinAiun 

between whether they are fpeaking of phofphats or phofphites, as 
Md^of-"^ they have rarely explained what kind of acid they made 
^^ids^^ ufe of, and tlie manner how obtained it 3 from this arifes 
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the different refults chemifts have met with in their ex- 
periments. On defcribing therefore the aflion of this 
acid on other bodies^ and in giving an account of it's 
hiftory, that acid of phofphorus is fuppofed to have been 
ufed that was employed before any diftinftion was made 
between the phofphoric and phofphorous acids, or at leaft 
before it was attended to by the generality of chemifts. 

We are informed, that when this acid is melted with 
gold leaf a purple fcoria is produced, it changes red pre-* 
cipttate to yellow and white, and by long digeftion to 
black; it completely diflblves white arfenie, but not the 
regulus. It diffolves zinc perfeftly 5 the folution exhales a 
fetid fmell, butyields no cryflals on evaporation^ agummy 
mafs remains, which, on fufion, becomes a trahfparent 
glafs. It diffolves the regulus of antimony, and more 
readily it's precipitate by fixed alkali, and the combina- 
tions with this metallic fubftance are alfo eafily vitrefci- 
ble by heat. It attacks bifmuth and it's calx. With 
regulus of manganefe it forms a red folution, and the 
fame with it's calx, which however becomes white on ex- 
pofure to the air. When this acid is treated with me- 
tallic fubftances in the dry wayy it's aftion is more power- 
ful, and with tin, lead, and efpecially iron and zinc, it 
forms phofphorus. With refpc6l to it's effefts on me- 
tallic folutions, it precipitates gold from it's folution ia 
it's metallic ftate, and filver likewife. A folution of mer- 
cury yields a copious white precipitate, which, according 
to Margraaf, rediffolves on ftanding. With iron, the 
phofphoric acid, after having eafily diffolved it, forms, 
when in a large proportion, a cryftallizable fait ; and with 
a lefs proportion, a compound infoluble in water, but fo- 
luble in acids ; the folution is accompanied with effer- 
vefcence and difengagement of hydrogen gas. When the 
folution of iron in this acid is diluted confiderably with 
water, even although the acid abounds, a precipitate falls 
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either inimedJately, or after fonie expofure to the air. 
This precipitate is of a blueifli colour, is infoluble in wa« 
ter, but is changed by it to a green. This folution of iron 
when precipitated by a fixed alkali gives a white powder, 
which afterward becomes green ; by the pruffian alkali, 
a blue powder; and by infufion of galls a black fediment, 
Thefe precipitates are not mere calces of iron, but contain 
fome portion of the acid ; particularly the powder that 
is depofited merely by dilution with water, or by expofdre 
to the air, is a perfect compound of phofphoric acid and 
iron. According to Weftrumb it has a ftronger affinity 
to zinc than to any other metallic fubftance. 

The phofphoric acid has when concentrated a ftrong 
|i£lion on oils j it at firft difcolours them, and at length 
yackens or carbonizes them ; ^producing heat and a 
ftrong fmell, like that of a mixture of ether and oil of 
turpentine j but, according to Ker, it does not form a 
true foap, which property, according to Cornette, is pe- 
culiar to the vitriolic acid. It has moft effeft on ejfential 
dils^ Icfs on drying oils^ and leaft of all on fat oils. In fpi- 
fit of wine it is faid by fome to be foluble, by others not. 
It's a£lion on animal and vegetable fubftances is more or 
lefs lively, according to it's degree of concentration, and 
deprived of all humidity that it has received by deliquef- 
cence,, it is ftill capable of deflroying in time their tex- 
^ure and colour, 

Prieftley attempted to convert the acid into a ftate of 
gas, but he found that at the common temperature of the 
atmofphere it was recondenfed, without having under- 
gone any change. In a concrete cryftalline form, do 
Trudainc found, that it only melted in the focus of a 
burning-glafs, when placed on a piece of charcoal, which 
JMacquer attributes to the facility with which light tra- 
verfes tranfparent bodies. Berniard has announced, from 



t\\e obfervation of CoWius, that phofphoric glafs has th(fe 
property of being the moft eledric of all known glafleS. 

Miftakenfor othir acids.^^oyXt appears to have looked fjj^^^^^^^^ 
tipon the phofphoric acid as being the muriatic, and Hen* other acids- 
kel and Stahl confidered it as a modification of th^ rriu-' 
riatic acid brought about by* phlogifton. This opinion 
was founded on the circumftance, that urine, from which . 
phofphorus was obtained, contained both thefe fubftatice* 
in great abundance 5 and when common fait was placed 
upon burning coals, a vivid blueifh flame arofe, fimilAf 
to that from phofphorus : this hypothefis has been aban- 
Joned fince the experiments of Margraaf, who etidea- * 
voured by all pofllble means to .form the combination, 
bat without fuccefs j he, however, out of refpe<Sl for 
Stahl's opinion, feems not entirely to have denied, that it 
plight be of the nature of the muriatic acid, but not in 
it'« pure (late. He thought it perhaps might be the fame 
acid, but united in a peculiar way to a verv tender glacial 
earth. Other writers, as Hoffmann, Wenzel, Vogel, and 
Pcemer were of opinion, that the phofphoric acid is com- 
pofed of the vitriolic and muriatic acids ; but as thefe 
two acids could not be produced by the decompofition of 
the phofphoric acid, nor the phofphoric acid produced by 
the compofition of them, it began to be confidered as a 
peculiar acid. Bofc d' Antic, ^s well as Sage, thought 
it contained the matter of the fluor, aerial, and urinous 
acids; even Sage carried it ftill farther, and raifed this acid 
to the honour of the original and elementary acid. He 
thought he could trace it in fixed alkalis and in metallic 
calces, and confidered it as the fole principle of vitrifica- 
tion. This chemift, however, wanted fa6ts to fupport 
his affertions. Macquer attributes to it the nature of fe- 
dative fait and white arfenic : thus, he fays, thatfedative 
fait, in many cafeg, takes place of an acid, without open- 
. Ij (ho wing acid properties; it unites with alkalis, fatu- 
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rates them, and changes them into neutral falts. In thi 
. fire^ it is fixed, and mehs, like the phofphoric acid, int( 
. a glacial matter; and .laftly, it precipitates, like it, neu- 
tral falts from their mixtures. With refpe£t to arfenic, 
it is not fo fixed as the phofphoric acid, and only decom- 
pofes fait petre ; but it is as much difpofed to vitrify ai 
this acid, and as to it's fmell, it perfectly refembled thai 
of phofphorus. With refpeft, however, to it's powei 
of promoting vitrification, Ker obferves, it is by nc 
means peculiar to thefe acids and alkalis. The marine 
acid exerts it very confpicuoufly upon clay, in thofe pot- 
teries where the glazing is given by marine fait vola- 
tilized by beat, in which operation the efFe£k is greatei 
than the alkali alone of the fait could produce; whilfi 
from Pott's experiments, the greater fufibility of gyp- 
fum, when mixed with other earths, than pure calcare- 
ous earth, {hows the vitrifiable powers of the vitriolic 
acid; and this power is ftill more confpicUous in tb< 
* acid of fluor ; hence the idea of Macquer is likewifc 
falfe. 
Compofi- From the procefles of obtaining the phofphoric acid 
acids. from phofphorus, it appears, that it confifts of phofpho- 
rus united with the pure air of the atmofphere, which it 
abforbs, and by which it's weight is confiderably aug- 
meoted. If the operation be performed flowly, not onlj 
the pure part of the atmofpheric air is abforbed, but alfo 
a fufficient quantity of moidure is attraSjed to produce b 
liquid acid. If, however, the operation be performed ^in 
a veflcl filled with pure air, confined by mercury, and 
particularly placed in a hotter temperature, white fumes 
will arife, and light flocks will float in the air, and attacli 
themfelves to the fide of the veflcl. This is a concrete 
acid, which foon attra<9:s moiflure when expofed to tht 
atmofphere and deliquefces. 
Hence the phofphoric acid is compofed like all th< 
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Other acidsi /• e. of a radical or peculiar acidifiable bafis> 

and vital air^ which is the common acidifying principle. 

Scheele^ having enclofed a piece of phofphorus in a phial 

the capacity of which equalled feven ounces of water. Great dimi- 

filled with vital air, and having applied fome heat to it by "j"^^^° ^^^ 

means of a candle, found that the external air prefled fo g><?»t ^^ 

ftrongly on the ftopper, that he was obliged to put it un- produce of 

der water. Another time, the fame chemift obferved, that ^^ ^ 

nine grains of phofphorus placed in a glafs veffel, fealed 

hermetically, the capacity of which was equal to 30 ounces 

of water, had diminifhed the common air during the com- 

buflion about 9 oz. by meafure. According to Kirwan, it 

is a circumftance worthy of great attention, that the air 

is much more diminifhed by phofphorus than by any 

other combuftiblc fubftance ; but Morve^u thinks that 

this difference cannot be attributed to the greater degree 

of heat produced, fince this heat is itfelf the effeft of a 

greater diminution or decompofition of vital air; bat he 

thinks with Scheele, that the reafon of the abforption 

being here more confiderable, arifes from the combuftion 

not being difturbed, as in other fimilar experiments, by 

the vapours dilated by the heat, and which furround the 

flame. 

Accordijig to the experiments of Lavoifier, confirmed 
by thofe of de la Place, 45 grains of phofphorus ab- 
forbed, on burning ^b^ 62 grains of vital air, and in the 
formation of the phofphoric acid, one part of the phof- 
phorus combines with 1 ^ of vital air, Thefe learned 
academicians obferved, that the heat, difengaged by the 
vital air, when it was abforbed by phofphorus, was 
nearly 2 ' greater than when it was changed into fixed 
air. 

It remains now to know what is the bafis which phof- 
phorus furnifhes in the formation of the acid, to the 
acidifying principle. According to the principles of 
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3!d ^^uy. Stah!^ when reconciled to the moft modem difcoveries, it 
ingprmci- js a pecu'iar fubftance of it's otvn kind, which, hy it'd 
union with phlogifton, conftitutes phofphorus. Lavoi- 
fier, on the contrary, has laid it down to be the phofpho^ 
rus itfelf, which, uniting with the oxygen of the air 
forms the acid, which is now the generally received 
opinion, 
Phorpboric The phofphoric acid was formerly thought peculiat ib 
in ail the animal fubftances ; but Margraaf found it alfo in the \*C- 
ingdom». ggta^jjg kingtlom, and wfts able to obtain phofphbrus by 
diflilling wheat, muftard feed, and other vegetable mat- 
ters ; and Gahn difcovered it in the ore of lead } hfelicc 
it's exiftence has been found in all the three kingdoms* 
With refpcft to the anima\ there is, perhips^ nopattof 
animal bodies free from it. It was obferved p&ji^icularty 
■ to exifl: in urine, partly united with {oda, partly with vo- 
latile alkali, and partly with calcareous earth. Schcele 
and BcrthoUet found, that it alfo exifted in this ihittill 
fluid, in a difcngaged ftate, and that it betrays it's pit- 
fence in recent urine by it's efleft on the colour of Kl- 
mus. Homberg found it in blood. It is found in large 
quantity in borte, which Gahn difcovered in 17<5d» 
Scheele found it in flags' horns; Maret, in flefli; arid 
Prouft found the frefli dcco<?lion of fleih to redden tum- 
fole from this acid. Crell found it in oX fuet and 
human fat; Hankewitz, in human excrements; Lei- 
den, Henfchen and Andrea, in old ehcefe ; Beifthol- 
let, in fweat; Hohenholz, in crabs eyes; Marquis 
de Bouillon, in fifli bones. Crell has extrafted it frotn 
beef fuet and human fat; Macquer and Struve, froitt 
the gaftric juice ; Henchel faw it in the fweat ; Bemiard 
got it from egg (hells ; and Hatchctt, from other (helh 
of different kinds. In the vegetable kingdom, AlbitiuSf 
Lauth, Hoffmann, and Pott, had long iigo mentioned it'^ 
exiftence ; and Margraaf, as before 6bfer\Tdij xtx mUftai'^ 
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feed 5 Meyer found i> in the green refinous part of leaves^ 
W which he attributed the colour ; and BerthoUet, in 
thofe plants which yield volatile alkali, where he thinks 
it chiefly refides. Haflenfratz obtained it from pota- 
toes, agaric, foot, and woods of different kinds, and front 
marfby plants, charcoal and foffil coal. Weftrumb 
jikewife obtained it from charcoal in the following man- 
ner. He phlogifticated a fixeld alkali by melting it with 
charcoal, to which he added fome fal ammoniac. The 
lixivium of this alkali he faturated with vitriolic acid, 
and added to it a folution of iron in marine acid, upon 
which a precipitate was formed, confining of phofphoric 
acid and irOn. In the mineral kingdom, after Gahn had 
found it in lead, Prouft announced that it would be in 
other metallic bodies, aiid it was found in the marfby ^ 

ores of iron by Meyer, Stettin and Bergman, forming 
with the iron the compound called fiderite, to which 
has been attributed the cold-ftiort quality of iron 5 by 
Klaproth, in a fpecies of beril called by Werner 'apatit, 
iQ which the acid is united with calcareous earth. Haf- 
fenfratz attributes the phofphoric acid found in marfliy 
ores of iron to the aquatic plants and animals, in which 
his experiments hav^ proved the exiflence of that acid ; 
and he fuppofes thefe marfliy ores to' be of modem date, 
and formed by depofition of waters, and confequently 
replete with vegetable imd animal matter ; but he never 
found this acid in th6f6 ores which lie in the more an- 
tient ftrata, as the magnetic, black, pyritous, hepatic, 
and fpathofe ; yet he difcovercd traces of it in caft iron, 
even in that which had been made from thefe latter ores ; 
and this he attributes to the charcoal employed in the 
fufion. This acid is likewife an ingredient in the forma- 
tion of mountains. Thiis Bowles has defcribed a large 
native rhafs of a phofphoric ftone, of which many hills 
are compofed, near Lagrofo, a village in Eftremadura, a 
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province of Spain* He informs us, that this ftoue i^ 
ivhitift, and without tafte^ and that it e;ives a hlue flain6 
* without fmell, when thrown on hot coals. Prouft fur- 
ther defcribes this ftone as denfe, not hard enough to 
ftrike fire with fteel, and fay? it appears in ftrata, which 
lalways lie horizontally upon quartz. When this ftone 
is fcattered upon burning coals it does not decrepitate, 
but bums with a beautiful green light, which lafts a con- 
fiderable time ; and in this refpeft, it is not unlike the 
fluor fpar, the light of which, however, is more blue and 
lefs durable. With the vitriolic acid it forms a felenite, 
while the remaining liquor is the phofphoric acid, fimi- 
lar to that obtained by diflblving bones in the vitriolic 
aqid. Hence the ftone is a calcareous phofphat. 
It's origin, js^g the phofphoric acid is found in each of the three 
kingdoms, the great queftion is to know from which il 
derives it's origin. Margraaf having difcovered it ir 
vegetables, thought it was formed there, and thence 
conveyed into anii^aals. Ker is of opinion, that as i 
exifts more copioufly in animals thanifi vegetables, an( 
as acidification confifts in the union of air with fome in- 
flammable matter, which procefs is manifeftly carried or 
in the lungs of animals, where, by refpiration, pure ai 
is continually abforbed, and combined with the moft dif 
engaged ^'nflammable matter it can find in the blood ; i 
is not ittiprobabk, that it may be formed alfo in the bo 
dies of animals, and that as large quantities are cpntinu 
ally carried off from them in their excretions, he conjee- 
tures, it's formation and fubfequent excretion are a mod 
employed by nature to carry off" the phlogiftic matter, a 
foon as it comes to a proper degree of difengagemcnt 
which is continually evolved in the animal procefs, am 
which, if not combined, would caufe immediate death 
It would appear^ that the phofphoric acid is formed botl 
by vegetables and animals, which are only degrees o 
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the fame oro-anlzation, and that the more animalized a . 
body is, the larger is the quantity of this acid it con- 
tains; it's quantity in animals is confiderable, where it is 
not only combined with foda, lime and ammonia, but 
isalfoin a difengaged ftate;, as it is found in flefli and 
in urine. 

Hiftory of the acid of phofphorus. This acid was un- 
known to the ancients. When it was firft difcovered, and 
along time afterwards, having been generally procured 
from urine, it was called by fome chemifis, the acid of 
urme. But fincti it has been found to exift in other fub* 
fiances, and more particularly in bones; and another 
acid, which poffefles difTercnt properties, was equally 
found in urine ; the name of the acid of urine has 
given way to that of the phofphoric acid, particularly 
fince it 'was obtained from phofphorus by combuftion. 
The phofphoric acid appears to have been difcovered the 
latter end of the feven teen th century. Boyle, on exa- Boyle< 
Jnining the clear -ttquor which \he flowers of phofphorus 
afforded, found by the tafte that it was acid y it changed 
the firup of violets to a fine carnation colour, and dif- 
folved the filings of copper ; and he compared it to the 
fpirit of fea fait. Frobenius, on applying heat to fome Frobenlus, 
phofphorus, obtained from it a large quantity of very 
white flowers, and having admitted air to them, they 
ineltcd into a clammy liquor, refembling gum water j by 
heat, they became hard and tranfparent. He gave to 
thefe the name of vitrum mollej being expofed to a 
ftrong heat they became brittle like glafs. He informs 
us he procured an acid from them. Hankevitz having Hankevitz* 
deflagrated fome phofphorus, obtained a quantity of 
flowers from it, and found they had gained 2 drachms 
in weighty thefe being. placed in a cool fituation became 
diflblved into a liquid that had gained ftill more in weight. 
He informs us likewife, that it contained an acid fait, 
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more fixed in thc.fire than any fait then known, and had 
sUre. other properties peculiar to itfelf. JSlare found, that after 
the deflagration of phofphofus no afties remained, but 
there was inflead a little nioifturc that tafted fubacid, refem- 
bling a weak oleum fulphuris per campanam. It fet his 
teeth on edge, and diflolved iron. He tells us, that a 
piece of phofphorus when refolved into this liquor, 
weighed at leaft thrice it's original weight. It appears, 
therefore, that fo early as between the years 1679 and 
1698, when Eoyle and Slare publiflied their papers, att 
acid had been difcovered'to be produced by the fpon- 
taneous and artificial combuftion of phofphorus; that it 
had even received an increafe of weight da;ring the 
chancre, and that it was to be obtained in a concrete 
form ; but it was unknown to be a peculiar acid, fince 
known by the name of the phofphoric, and confequently 
none of it's properties had been examined. Even at the 
time of Hellot, in 1737, it was fuppofed, that the deli- 
quefcence of phofphorus Was only a rej| folution brought 
about ky the tenuity of the aqueous particles, in a ftatc 
of vapour, and bccaufe it's infl^annnable principle was 
difliipated. The chemift who firft gave any fatisfeftory 
account of this acid, and who defcribed it's properties, 
was Margraaf, about the year 1743 (a detail of whofe 
experiments will be given hereafter). 

It has been already faid, that there are three methods 
of obtaining the phofphoric acid, viz. by deflagratioD^ 
flow combuftion, or by affinity in the humid way. 
Firft method The deflagration of ^bofplorus is a lively and rapid com-' 
the add. buftion; and if this fnbftance be placed in a veflel fo th^t 
it may be expofed, either naturally or artificially, to a de- 
gree of heat of about 24 degrees of Reaumur,, it enflani^ 
with a kind of explolion ; the bottom of the veffcl is foun*^ 
covered over with a flaky white matter, the weight o* 
which i;5 more than double that of the phofphorus itfcUi 
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which very readily and powerfully attrafts humidiiy 

from the air,- and is at laft converted into an acid fluid, of 

the confidence of a thin oil j and this is the phofpboric 

acid. Without waiting, however, for the d^iquefcen^e, 

a certain quantity of water being poured upon this refi- 

duum foon diflblves it, except a portion of yellovvifti 

orange matter, which is phofpUorus not decompofed, and 

which remains on the filter. This operation by deflagr^ 

tioa has been defcribed by Margraaf, whp obferv^d, as 

well as Hankevitz and Slare, that the produdk had in- 

creafed in weight; and it was upon the ley of this rcfi- 

duum, concentrated by diftillation of the phlegm, that 

he made his firft attempt to inyeftigate it's combinsttionSa 

To obtain the acid, he deflagrated the phofphorus in a 

glafs mortar, which he placed upon a glafs or porcelane 

plate, gently heating the laft at the bottom : be likewife 

placed it under a cucurbit covered with an alembic, 

making ufe of a receiver* By this means, from one 

ounce of phofphorus he obtained, by deflagration, 6ne 

ounce and j of a drachm of the acid ; and the acid thus 

prepared, according to Margraaf s procefs, has been 

called the phcffhoric acid by deflagration. (Acidum phof- 

phori per deflagralionem). 

Lavoifier tells us, that the method he ufed to procure Lavoifieiv 
the phofphoric acid for his experiments was, to burn the 
phofphorus under a glafs bell inverted in inercury, by 
^eans of a burning lens ; a great abundance of white 
flocks attach themfelves to the fides of the veiTel, which 
*r€the concrete acid, and are almoft immediately diflblved 

• 

^'^toa fluid ftate on coming into contaft with the air; 
the product is a verv concentrated and he^vy acid, with- 
out odour, and, has the oily appearance of the concen* 
trated vitriolic acid. If the acid is wanted of lefs^ 
*^^^ngth, this chemift has given a> more eafy and expe* 
QiUous method i>. (he phofphorus is deflagrated under 

^3 



large glafs bells, into which a little dittllk*d water has 
been poured : when the vapours arifing froip the firft 
combuftion are diffipated, a frefli quantity of phof^ 
phorus is introduced under the veflel, which is to be 
deflagrated like the firft, and the procefs is thus to be 
continued for feveral days, until a fufficient quantity of 
pbofphoric acid is obtained ; but although this proccft 
has the advantage of affording the aci;! in a.ihort time, 
yet it holds in folution a pretty confiderable quantity of 
phofphorus undecompofed, which alters it's properties. 
Wolfe and Wolfe and Pelletier invented a procefs for obtaining 
this acid by combuftion, by melting this fubftance under 
water, and by pafling a current of pure air through it. 

Second me- ^^' ^^^/P^^^^^ ^^^^ ^s obtained by a more complete 

thod. converfion of the phofphorus, on fubmitting the latter 

fubftance to a Jlow combujilon i for if phofphorus be ex- 
pofed during fome weeks to the ordinary temperature of 
the atmofphere, even in the winter, it undergoes a flow 
combuftion, and is gradually changed into a liquid acid. 
For this purpofe, it is ufual to put fmall pieces of phof-r 
phorus on the inclined fide of a glafs funnel, through 
which the liquor, \yhich is formed, drops into the bottle 
placed to receive it. , 

Boyle. Boyle, having placed about 3 grains of phofphorus in 

a glafs funnel, which he fet in the window, it continuc4 
to fhine for fifteen days, and there was left behind a li- 
quor, which, on being weighed, he found to have in- 
creafed to three times it's weight] but he was ignorant, 
as before obfervfrd, either of it's being a peculiar acid, or 
of the caufe of the increafcd weight, I 

Slarc. Slare having expofed half a grain of this fubftance in 

the open air, \i continued to flame feven or eight days* 
and when it was extinguiflied no aflies or recrements re- 
mained behind except an agid rooifture, of which b? 
knew uothinff. 
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Sage recommends to cover the orifice of the funnel into Safe. 
which the phofphorps is put with a cucurbit ; and as tlie 
end of the funnel enters a bottle into which the acid falls, a 
fmallglafs tube fliould be placed in the middle of the fun- 
nel to give vent to the' air of the bottle, which is difplaced 
bjrthe acid; for without thefe precautions, the phofphorua 
would inflame with explofion in the apparatus, when the 
thermometer is at 15® above the freezing point. The in- 
flammation may take place even at a very inferior degree, 
when there is a certain quantity of phofphorus, or if the 
pieces of phofphorus touch, or are too near each other, 
which, we are informed, happened once even in a cellar 
belonging to the academy of Dijon. 

By flow combuftion, Morveau, Maret, and Durande, 
obtained from one ounce of phofphorus three of tfie 
acid, and when thus prepared, it has been caihd pho^ho" 
rtcacidhydeliquefcencej (acidum phofphori per deliquium.) 
It is without odour or colour, of the appearance of con- 
centrated vitriolic acid ; but it flill retains fome unde- 
compofed phofphorus, which is obfervable on being ex» 
pofed to the fire, by it's very acid, white vapours, and 
fmall luminous explofions ; and although this portion of 
phofphorus is very fmall, yet it may lead to error on 
making any delicate experiments; but it is tafy to de- 
prive the acid of it by diftilling it upon fpirit of wine, 
which does not volatilize it, and which takes hold of the 
phofphorus. 

According to Morveau, the name of acid by deUquef^ 
ctnce is very improper ; for it is not the water that de- 
compofes the phofphorus, and converts it to the fl:ate of 
acid ; it is only attracted by the acid perfcAly formed, or 
in proportion as it is formed, by a real combuftion, which 
only differs from the preceding by being much more 
flow, as is evident from the odour which the phofphorus 
does not ceafe to exhale, and the light it difperfes during 
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the whole procefs^ and which, sjtbough weak^ is however 
fenfible in the dark. The air is therefore the only agent 
of the decompofition. The acid procured by means of 
Sage's method by water may be deprived of that fluid^j 
and brought to a thick^ or even a glacia) coniifi.en,ceii by 
evaporation and didillation* 

5d method. 3. With refpe£t to the third method, or that by affi- 
nity. It is now well known, that ph0fphorus\ as well aa 
fulphur is fnfceptible of paffing into an aci4 flate by 
i^eans oi affinities in the humid way^ without any ipHam- 
, motion either vivid or flow \ b^t, as Morveau has expreffed 

it, by a fpccie^ of cold combufHpn ; thus it is eaJily ob- 
tained by means of the nitrous acid, 

Scheeic Scheele was the firft who obtained the phofphoric acid 

by the nitrous acid; it was afterwa.rds procured by Chap- 

Lavoificr. tal ; but Lavoffier has given a more convenient form of 
prpc^fs, of which the following is an account : He took 
a tubulated retort containing fix or feven pints, into which 
he poured two pounds of nitrous acid, of a fpecific gravity 
to water as 129895 to 100000, and placed it on a fand 
bath; to this he adapted a receiver; he then applied by 
(^^eea a heat until the liquor had acquired s^bout 45^, 
and put into the retort a^ piece of phofphom^ of 10 or 19 
grains in weight, vrtiich immediately fell to the bottom 
of the liquor, melted like wax, and producecj a yery lively 
efFervefcence ; when the firft piece was dilTolved he put 
a fecond, then a third in, and repeated this by How fue- 
ceffions, until he had combined all the plidfphorus he 
wifhed to diffolve with the acid. The quantiiy was 2 oz, 
(I or 7 drachms. The folution in the beginning was 
made with great eafe, fo that he was obliged to manage 
the fire left the effervefcence fliould be too great; but to^• 
wards th^ end the aftion of the acid upon the phofphorua 
became by degrees flower, and it became neceflarj', in 
order to fupport the effervefccace and the folutioui to 
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falfe the h^t tp fuch a degree a§ to exceed that of boiling 
water, Whilft only a drachm or one drachm and a half 
of pbpfpborus had been diffplved, the liquor underwent 
qo chaise, expept repeiving a yellow tinge like aqua 
regia 5 afterward it became green 5 at the fame time very 
thick, red and turbid vapourg arpfe, which were only ni« 
trous air and very fuming nitrous acid. Thefi^ vapours, 
\irhich formed a thi^H cloudy appeared to fall and run 
from the orifice of the retort^ like a liquid, and continued 
to pafs all the time of the folution of the phofphorus. 
The produ^^^ however, which pafled during the diililla- 
tion being colle£ted^ and which continued 17 or 18 
hours, were as follows : at firfl: 3 drachms 94 grains of a 
very weak nitrous acid, nearly white, came over, and the 
vapours which arofe from tlie Uqupr in the retort during 
the time this acid pafled over were fcarcely coloured ; but 
^ the vapours b^ame more intenfe, the acid which arofe 
was more yellow, and began to fume ; the Tecond por- 
tion which was fet apart weighed 3 oz. 50 grains; this 
feoond portion was followed by a nitrous acid of a deep 
green yellowifh colour, and more fuming than the pre- 
ceding; it weighed 6 oz. 2 drachms: the nitrous acid ob«* 
tained afterwards was rather lefs green, and not . fo fum« 
ingji it weighed 5 oz. 5 I drachms ; and toward the end 
of the paflage of this acid, the jntenfity of the red va- 
pours conBderably dimini{hed, and nothing was now ob« 
tained but white nitrous acid fcarcely fuming ; this laft 
portion weighed 4 oz..2 drachms, 6 grains. The liquor 
in the retort was now entirely faturated with phofphorus, 
and thg portions added would not diflblve, although the 
heat was greatly iqcreafed and long continued. Having 
taken off the yeffels, there remained in the retort 13 oz. 
4 drachms of a fomewhat yellowifh liquor, of an oily 
confidence, almoft like concentrated vitriolic a<?id or oil 
of vitriol, which had ftill a Utile of the odour of nitroua 
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acid. To fend off the laft remains of volatile add it 
might contain^ it was put into a glafs retort clothed with 
earthy and expofed to the graduated heat of a reverbera- 
tory furnace. At firft a weak and light nitrous acid came 
over, which became more and more phlegmatic ; then 
nothing but a phlegm of a red colour, fomewhat bitter, 
that was no longer acid, and which did not effervefce 
with alkalis. Having ftill increafed the heat a little, even 
fo as nightly to redden the bars on which the retort re- 
pofed,very penetrating white vapours began to pafs over, 
which were colleifted in the receiver, and which proved 
to be real phofphoric acid ; in a ftate, however, half ^ vola- 
tile. The operation being thought now complete, the 
veffels were left to cool ; but on attempting to take out 
the liquor remaining in the retort, the greateft part was 
obferved to have become as thick as turpentine, and 
fiuck to the interior of the veffel, from which it was 
impoffible to pour it but by diluting it with diftilled 
water ; and this prevented it's being weighed with exa£l;- 
nefs. The quantity of phofphoric acid obtained from 
3 oz. 6 drachms of phofphorus by two pounds of nitrous 
acid may therefore be valued at eight or nine ounces ; 
fuppofing the procefs not carried to the point of reducing 
the acid to the confidence of thick turpentine, but only 
to that of a fotnewhat thick finip. Such is the procefs 
which Lavoifier made ufe of to obtain the phofphoric 
acid, and in which the remaining two drachms of phof- 
phorus were fuppofed to have evaporated. 
'Bcrpnan. . Other acids are faid to produce the fame effeft; thus 
Bergman affirms, that if a piece of phofphorus be put 
into fome arfenical acid, it's whole furface foon becomes 
black, from the portion of arfenic that adheres to it in a 
reduced ftate : he does not, however, fpeak of the ftate of" 
the liquor, but it appears to pafs in fome part to the ftate " 
of aoiacid. 
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The fame chemift^ as well as Scheele, informs us, that Schecie. 
the dephlogifticated muriatic acid immediately converted 
fpme phofphorus into a white fmoke ; but Morveau con- 
tradifts this aflertionby his own experiments, faying, that 
the mod concentrated dephlogifticated muriatic acid in a 
liquid ftate, even that taken under a concrete ftate, in the 
manner of Berthollet, has no aSion upon phofphorus at 
a medium temperature, nor even at 15^ above the freez- 
ing point. Bertbollet accounts for the difference between 
thefe chemifts, by obferving, that po aftion takes place 
between thefe fubftances without the afliftance of Ughij 
but that when a piece of phofphorus is added to dephlo- 
gifticated marine acid and the mixture expofed to light, 
it will acquire the properties of reddening the blue juices 
of vegetables, and of precipitating lime water, and form- 
ing a calcarpous phofphoric fait; and hence it appcjars 
that the phofphorus im\)ibes the pure air of the dephlo- 
gifticated acid, and is changed into phofphoric acid ; and 
indeed Morveau appears to admit the foKition in the 
Encycl. Meth. art. adde mur» dephlogijh where he fays, 
this acid inftantly deconipofes phofphorus, difengages a 
white fmoke, takes hold of it's phlogifton, and returns 
into a ftate of common aeriform muriatic acid. It is 
eafy to account for the converfion of phofphorus into 
the acid by means of the affinities. The acids give up 
their oxygen to the phofphorus, and hence it takes it's 
acid ftate; and the fame may be effefted, as Sage has 
fliown, by adding folutions of copper, filver, and other 
i^etals,. to phofphorus ; the metals are precipitated in 
^heir metallic ftate, and the phofphorus becomes an 
acid. 

4. A fourth method of obtaining the phofphoric acid 4th method. 
^h by feparating it from the faline or earthy bodies with 
^hich it is united. It is now well known that the phof- 
phoric acid is found united in urine to volatile alkali for 
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it's bafis, forming the native phofphat of urine or fufible 
fait ; but as it is prefent in urine with one or two fixed 
neutral falts, the pbofphoric acid cann6t be procured 
from it by heat in that ftate. When^ however, this na- 
tive phofphat is pure, the volatile alkali may be eicpelled 
from it by heat, by which means ihe phofphoric acid, 

Jtoadif. b^ing fixed, remains behind. Thus, according to Rouelle, 
when the fufible fait is deprived of every other neutral 
fait, and the liquor is put into a porcehin crucible, or 
any other proper evaporating veflel,. if it be placed in 
an open fire or fand bath, and the liquor be then evapo- 
rated with caution, raifing the heat towards the end of the' 
procefs, fo as to melt the phofphoric acid, it will be ob- 
tained in as tranfparent a ftate as the moft perfeft and 
beautiful cryftal. The phofphoric acid thus' obtained 
has been called the acid bafts of native fuh ; it is produced 
in a glacial ftate from the heat employed. 

It was likewife propofed to procure the phofphoric 
acid from another fait contained in urine} thus 

Hermb- Hermbftadt advifes to digeft ProuJVs perlated fait in vi- 
triolic acid, which uniting with the mineral alkali, and 
by it's union forming a fait capable of cryftallization, 
leaves the phofphoric acid difcngaged. The acid thus 
fe'parated may be further purified by heat from any ad- 
hering vitriolic acid. 

All chemifts, however, agreed that the acid extracted 
from phofphorus was much more pure, and hence that 
by combuftion was called by Prouft, acide phc/phoriquf 
par excellence. 

At the article hard part Sy an account was given of feve- 
ral methods of procuring this acid from bones ; from 
which it appeared, that on employing the vitriolic acid, 
the principle fault was the imperfedl feparation of the 
calcareous earth; of which although the greater part 
unites with the vitriolic acid, and forms an infoluble fele- 
nite, yet enough remains in the acid lixivium to yield 
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an earthy fediment upon evaporation, and to give fome 
degree of opacity and of infolubility to the vitreous acid 
prepared by this method. The prefence of the calcareotia 
earth is proved by melting the vitreous acid with a fuffi- 
cient quantity of fixed alkalis, and lixiviating the melted 
mafs with water, upon which the calcareous earth will 
appear undiflblved. In order to purify this acid, there- 
fore, Rouelle recommended a method, founded on it'd 
property of being infoluble in fpirit of wine. He biX)kG 
the vitreous acid into fmall pieces, and by addition of at 
little water reduced it to a gelatinous liquor, which he de- 
canted clear from the earthy. matter, and mixed with it 
12 parts of fpirit of wine. Next day the phofphoric 
acid was found at the bottom of the mixture, of the coti- 
fiftence of refin of jalap recently prepared. By expofing 
this acid to heat in a crucible, the moifture and anv vi- 
triolic acid adhering to fome remaining portion of fele- 
nite were diffipated, and by urging the heat, a glafs tranf- ^ 
parent as cryftal was formed. Weigleb made ufe of ano- 
ther method, as obferved at the art. bones ; but a great 
improvement, according to Ker, has been made on the 
depuration of the phofphoric acid by Bonvoifin. Hav- Bonvoilk. 
ing found that evaporation and filtration were infufficient 
to feparate all the earth adhering to the acid of bones', 
prepared by the vitriolic acid as defcribed> he added a 
cauftic volatile alkali, and obtained a copious precipitate, 
and when be could fepatate no more by the cauftic vo- 
latile alkali, he obferved, that upon adding the fame prc^ 
cipitate in a mild ftate, fome further precipitation enfu- 
cd. He fufpe£led that the whole of the precipitates were < 
notfelenite, as has been generally fuppofed, and he found Ky 
experiment, that the precipitate formed by cauftic am* 
moiria was a phojphorujalt with a calcareous haftSy and that ' 
the precipitat<j formed afterward by mild ammonia was a 
calcareous earth. He concludes, thetefooe, that after thej 
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felenitc has been precipitated in the commofi prodefs, i 
portion of calcareous earth remains combined with the 
phofphoric acid, forming the phofphbric fait with bafig 
of calcareous earth ; which, although little folubfe in wa- 
ter, is readily diilblved in the acid of bones, of in other 
acids, as he found was the cafe. To feparate therefore 
the calcareous earth, the acid muft be faturated with an 
alkali, and the volatile is preferable, becaufe it miy after- 
wards be expelled from the phofphoric acid by heat ; and 
the mild alkali is preferable to the cauftic, becanfe the 
former decompofes the phofphoric fak of lime, fo that the 
whole of the acid remains in the lixivium, while the 
earth only is precipitated, whereas the cauftic alkali 
would precipitate the entire fait, being only held in folu- 
tion by the fuperfiuous acid. Bonvoifin continued the 
procefs, by evaporating the lixivium faturated with vola- 
tile alkali, and he obtained a cryftallized ammoniacal fait, 
which he melted in a filver vefTel, the acid afting upon 
glafs or earthen veffels. The acid thus prepared is a 
compaft glafs as tranfparent as rock cryftal, is acid to 
the tafte, foluhle in water, and deliquefces on expofure to 
the air. It differs in fome refpeA from the acid obtained 
by burning phofphorus, and is even purer, as Bonvoifin 
affirms, than this latter acid, which in his language is 
apt to be more or lefs phlogifticated : for the acid prepar- 
ed by combuftion gives more red fumes when mixed and 
evaporated with nitrous acid, dcftroys the red colour of a 
folution of manganefe in vitriolic acid (a fign of the 
phlogiilication), and is Icfs difpofed to cryftallize when 
faturated with volatile alkali. The acid of bones, how- 
ever, althouo'h depurated from calcareous earth by vola- 
tile alkali, is fubjecl to one fource of impurity, from which 
the acid obtained by combuftion is free ; for Scheele has 
proved, that bones and other folid animal matters contain 
fome mineral alkali, from which the modes of depuration 



juft xncntipned arc^ as Ker obferves^ perhaps incapable of 
freeing the acid obtained. The quantity, however, of 
this alkali is not very confiderable, and may not affefl: the 
ordinary ufes of the acid. 

Likewife, according to Fourcroy, the produ6t obtained 
from bones by the vitriolic acid, as well as the refidue of 
the phofphat of ammonia decompofed by fire, does not 
confift of pure phofphoric acid, not affording one fifth 
of it's weight of phofphorus at moft, but contains a cer- 
tain quantity of the phofphat of foda. If this fait remains 
mixed with calcareous phofphat arifing from a fmall 
quantity of fefenitc, it ufually melts with the phofphat, 
and forms a very hard opake glafs which rcfifts the a<^ion 
of all menflrua. 

For a further account of obtaining this acid from bones 
the reader is referred to the inveftigation of thofe fub- 
ftances, and perhaps it might have been proper to have 
inferted them here. 

Fitrlficaiion of the acid. — ^When the native phofphoric Vitrifica- 
acid was obtained by Rouelle, it was converted into a acid° 
tranfparent glafs, and until Morveau had inferted an ac- 
count of the acid itfelf in the Encyclop. Mith, great fuf- 
picions arofe whether this fubftance, reduced to a ftate of 
glafs in the fire, really merited the name of acid ; for it 
was aflTsrted, that 

1ft. The native phofphoric acid not faturated by a ba- 
lls, or that has been deprived of the ammoniacal bafis by 
the heat of evaporation, prefer\'es all the properties of an 
acid as long as it is not reduced to a glacial form ; as ap- 
pears from the experiments of Berthollet on the change 
of blue paper in recent urine, on the precipitation of cal- 
careous phofphat which lime water produces in it, and 
from the obfervations of Rouclle on the effervefcence that 
this acid makes with the volatile alkali added to the urine 
during it's evaporation. ' 
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id. When tbe acid of native fait is iti a tizif of glafs, 
it has neither tbe folubility n^r the favour of acids; and 
according to the remarks of Prouft, it would appear to 
belong to a general and conftant law^ that a fimple fub- 
ftance enjoying every power of acidity> ought alfo to have 
the favour> as a fign of that power. Bergman, in his dif- 
fertation on the blowpipe, looks upon the native phoQ)hat 
as a fait of three parts, /. e* phofphoric acid^ foda and volatile 
alkali, to which he adds a fat gelatinous matter, but as it 
is diffipated by the aftion of the fire, it ought not to be 
included in the examination of the glafs which remains 
fixed* From this hypothefis, this gkfs is the phofphoric 
f ncid that has loft it's volatile bafis, which is only imper* 

feftly faturated by the mineral alkali ; and, according to 
this chemift, it is on account of this excefs of acid that it 
fo readily attrafts humidity from the air. Prouft, to 
whom the knowledge of that peculiar fubftance iii urine 
is owing, which is foreign to the phofphorus, and which 
Bergman calls acid of per late fait and Morveau ouretii: acid, 
is of opinion that it is this fubftance which faturates thi 
phofphoric acid in the infoluble glafs of the native fait 5 and 
Bergman appears to have adopted this hypothefis in the 
new edition of his Diflertation on Affinities. Morveau^ 
|iowever, could not comprehend how one acid was abk 
to faturate atiother ; and how it only faturates it in a ftate 
exficcation, whilft in an aqueoiis ftate it lets it enjoy all 
the properties of a free acid. It is true, that Prouft does 
not give this fubftance the name of acid, and he obferves. 
that it turns the firup of violets greeii ; but he allows, oi 
rather eftabliflies the faft, that it performs the funftion ol 
ah acid, and that it afts upon alkalis as well as acids. Or 
adopting thecomparifoh he propofes, of this fubftance witb 
the concrete boracic acid or fedative fait, it may, accord- 
ing to Morveau, be imagined that it pafles eafily of itfell 
to the ftate of glafs 3 that being in abundance, it covers am 
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defends the phafphorlc acid, which is in Icfs quantity, from 
tbe contact of all matter capable of aftitig upon it in the 
humid way ; it may even be fuppofed, that the pbofpho- 
ric acid is in part faturated with the foda, \jhich.the 
ouretic acid always carries along with it, and that this laft^ 
as being more weak, has been obliged to give it up, or 
perhaps to partake of it during the vitrification ; but v»f hat- 
cver probability this comparifon gives to the fyftem of 
Prouft,.it of courfe niuft fall, if it be found, that the pure 
fhojphoric acidg exempt from all ouretic fubftanqe, ifolated 
from any bafis, likewife lofes, at Jeaft to a certain point, 
the charafters of an acid, on being pijfhed to a ftate of 
glafs} andjt muft then be confeffed, that thefe two effeds 
depend on the fame caufe, which has not as yet been 
fhown. For this purpofe Morves^u took fome very pure 
phofphoric acid, extrafted from phofphorus by a flow 
combuftlon ; it was exficca.ted by a gentle evaporation, 
and then put into a Heflion crucible in a melting furnace,, 
taking care to reverfe another crucible upon it, to prevent 
any foreign matter entering, and a beautiful glafs was 
obtained. This glafs, expofed feveral months to the ex- 
ternal air, was not diflblvcd, nor even had extracted any 
endent tnoifture. Having boiled fome diftilled water 
upon it, it very fenfibly reddened blue paper ; having de- 
canted this firft ^yater, vyhat was again put upon the fame* 
acid glafs no longer changed litmus, and ho diflblution 
took place, although the glafs was boiled fevefal hours in a 
large quantity of water. Here then, fays Morveau, is a vi- 
triform phofphoric acid, the acid properties of which have 
almoft totally disappeared without being marked by the 
fubflance difcovercd by Prouft, or any faturation. Thij 
glafs, however, may return to the acid ftate which Mor- 
veau accounts for by it's pafEng through the ftate of pbof-. 
phorus, by combining it with the phlogiftonj and then 
let it inflame, the refiduum being the regenerated acid, 
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he fiippafe* it IS the abfence of the vital air which 15 th^ 
caufe of the inertia of the phofphoric glafs, and concludes^ 
that the infolubility of the acid extraSed from the fait o£^ 
urine, when puflied tb a glacial ftate, is by no means sl 
proof of the impurity of the acid . . 
Difcovfcryof III giving thc hiftory of the difcoveries of the different 
{|jr,^j^^^^oP.proj^crries of the phofphoric acid, it will beneceffary tc> 
phone acid, begin ^ith Boyle. This celebrated chemift found, that 
the water in which the phofphorus, which hie calls nocti-- 
hica, had been kept, to defend it from the air, had a ftrong 
piercing ta(ie like that of fea fait, but more pungent, as if 
brine was mixed ivith fpirit of fait ; on evaporation, it 
coagulated into a fubftance, fometimes like « jelly, at 
other times like the white of egg, in confiftence, whicli 
fubftance was eafily melted by heat. If, before the coa- 
gulated matter was too far wafted by the heat, it w.a& fuf- 
fered to cool a little, it had acquired a confiftence like 
melted refin, or rather ftiff birdlime, as it would draw out 
into threads a foot or more in length, one of which being 
held to the flame of a candle, did not take fire, but melt* 
ed into little globules like glafs, and likewife gave out a 
ftrong fmell like that of garlic; and being left all night in 
the air, it attracted moifture exceedingly faft, and was 
diffolved into a liquor almoft as ftrong as fpirit of fait. 
Putting this fubftance again over the fire as before, it ap- 
peared to become fixed, and afforded a multitude of fliin- - 
-** ing explofions, with evident flalhes of light. Iti order to 

examine tjie feline part of the noftilucal matter, he fuf- 
iered a little of it to diffolve per deliquium into a cl^ar li- 
quor, and having dropped a little of it upon feme firup 
tf violets, it changed it to a fine carnation colour. It 
dHTolved fome of the filings of copper without heat, and 
the folution was of a green and blue colour. It corroded 
red coral, and effervefced with dry fait of tartar, hence ' 
Boyle numbers it among the family of acid falts. 
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Margraaf carried his refearches much farther than^'^g^^^* 
Boyle^ and proved in oppofition to the opiiliort of Stahl 
and his followers^ who fuppofed it to be the aeid of fait; 
that it had no connexion with it^ but that it was an acid 
fui §gneris. His experiments were made upon this acid 
produced from 'the burning of phofphorus, and likewife 
upon thefiifible fait of urine which contains this aeidriiiar 
free fiate; the lafl was difTolved in between two and three 
parts of diAilled water ; the firft he calls the pbojpboric 
add} the fecond, the acid liquor; with refpeft to the 
firfi^ hefbund^ that mixed with a fokition of gold^ no' 
turbidnefs was immediately produced^ but afterward a 
few fhining particles of gold fell to the bottom ; diftilled 
by a ftrong heat, the refiduum was of a purple red colour. 
The acid had no effeft upon fine filver filings^ when 
fbongly digefted with them : with a folutlon of filver, 
Sifter fome time it became darkifti andblueifh, a very fmall 
portion fell down refembling black flocculi, and when 
difUlled« the refiduum looked like luna cornea. It feized 
up6n the calx of quickfilver obtained by calcination, and 
changed it*s yellowifh red to white, and by flrong digef- 
tion, to a black colour; but nothing was precipitated by 
the okum tartari per deliquium. It produced an abundant 
white precipitate from a nitrous folution of quickfilver ; 
this, oti remaining in the cold was for the moft part taken • 
up s^in, and only a fmall black heavy powder was left. 
It readily diffplved the filings of copper, and the folution 
Was green; likewife iron, and formed cjyftals with it. 
It had no eSe& on tin, till concentrated, it then aded 
Jbmewhat upon it. The fame happened with lead, but 
rather more 5 it however precipitated it of a white colour 
firom it's folution in nitrous acid, and the precipitate was 
lot rediflblved. It perfeAly diflblved white arfenic, and 
I blackifli mafs remained after didillation. It difTolved 
inc very flrongly, and with a (linking fmell like, that 
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arifing from it's folution of tin. It united with fal tar* 
tari^ and on evaporation, cryftals were produced that did 
not decrepitate. It effervefced ftrongly, and formed 
longifli pointed cryftals with volatile alkali. With re- 
fpeft to the fecond, he found, that when ftrongly digeft- 
cd with different metals, the following were it's effefts. 
It' had no afiion upon gold-leaf, even by boiling, and 
with the addition of nitrous acid ; nor upon filver j the 
fineft copper duft was fcarcely affcfited by it. It how- 
ever diffolved iron with eftervefcence, and became at 
length turbid, glutinous, and of a fomewhat blueifti co- 
lour; it had but little effe6t upon tin and lead; it cor- 
roded zinc filings to a white powder, which, diluted with 
water and filtered, were precipitated by oil of tartar. Pul- 
verized regulus of antimony was, during digeftion, ia 
part diffolved, as appeared from it's precipitation by oIcubol 
tartari ; it did not affe6l bifmuth ; it gave the blue calx, 
of cobalt a red colour. This phofphoric falt^ however, had 
a much ftrongcr a&ion upon metallic bodies in the dry 
way ; and as it's ammonia efcapes by heat, the effefts it 
had may be looked upon as thofe of the acid. Melted 
with pure gold it formed a purple fcoria ; with filver fil- 
ings, an opake fcoria ; with copper the fcoria was green- 
ifti, it likewife gave this metal a whiter colour, and ren- 
dered it more brittle ; with iron, a glaffy fcoria of me- ' 
tallic appearance, which when broken was of a grecnifli 
yellow colour ; during the fufion fparks of phofphorus 
were conftantly emitted, which Margraaf accounts for, 
from the acid uniting with the inflammable principle of 
iron ; the metal was femlvitrified and fpungy in texture. 
With tin the fcoria was milk white, and the metal was 
become foliaceous in texture, flunlng, and rcfenib.ing 
zinc in it's fracture; with lead the effects were the 
fame; phofphoric fparks were emitted from both. It 
diffolved the calx of quickfilver precipitated from aqua 
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fortis by oil of tartar ; the mafs was whitiffi, hut not 
clear, and when diflblved in diftilled water, a yellow pow- 
der fell to the bottom, which by heat was converted into 
quickfilvcr; a drop of the remaining clear water imme- 
diately made a white fpot upon a clear popper-plate. 
It gave regnlus of antimony a beautifully fplendid and ra- 
diated appearance, and the fcoria was fomewhat opake* 
Bifmuth was but little changed by it. A moderate heat 
applied to a mixture of it with zinc produced a great deal 
of phofphorus, and beautiful phofphoric flames ; the re- 
mainder was a gray vitrified fcoria; expofed with white 
arfenic to a ftrong heat, the mafs on being left in the 
, open air deliquefced, was of a fnow white colour, ahd 
when cold moderately tranfparent. Expofed to a red 
heat with fulphur, the laft fublimed, whilft the fait re- 
mained unchanged in a perfeftly clear fufio'n. With 
cinnabar no change of any confequence was likewife ob- 
ferved, it alfo fublimed ; with manganefe it became a 
femitranfparent mafs, and yellowifh in fome parts, but . 

did not deliquefce ; the fides of the crucible, and around 
the mafs itfelf, were of a purple red ; with the calx of 
filver, the fcoria was whitifli, but not clear, with a yel- 
loRriffi fhade, and very little was reduced ; with crocus ve- 
^eris a beautiful green fcoria was produced, in which all 
the copper was diflblved ; with crocus mart is it gave a dark 
brown fcoria; with calx of tin, a beautiful white mafs ; 
calxof antimony aflbrded a whitifh fcoria; calx of bif- 
'^uth, a yellowifh green mafs ; flowers of zinc aflTorded 
Aewhiteft mafs, it was femitranfparent, refembling opal. 
All thefe, except the filver, formed mixtures, that did 
»ot deliquefce or melt. With chalk it formed aiemitranf- 
parent body, like glafs, and not deliquefcent ; with finely 
pulverized marble, it melted fo thin, as to run out of the - 
cniciblc, a fraall remnant only was left, vitrified ; the 
feme with refped to alabafter ; with fpanifli chalk it gave 

K 3 
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atfomewfaatporous maft, the fraAuVeof which was (hinmg 
and Xemitranfparent; with a Saxon topaz^ a beautiful q;>al 
coloured mafs, and not deliquefcent; with flint, the famc^ 
but 4e]iquefccnt; with fine white clay, the fame as Spa- 
nifli chalk ; with fluor fpar a femitranfparent mafs* Dif- 
tilled with oil of vitriol, the mixture on bdling became 
browniih^ and then turbid and white ; at a ftronger heat the 
oil of vitriol CBXo/e over, and the rc^ofiainder was opake, white 
and deliquefcent; with ftrongfpiritof nitre, the latter ^^ame 
over, and the remainder was tranfparent like bor^x-glafs; 
with fpiritusfalis^ the fait being fixed, nothing remarkable 
was oblierred^ with pure ialt 6[ tartar, nothing arofe, al- 
though expofed to a red heat; being diflblvcd in diftiUed 
water and cryftallized, the cryftals were long and had an 
cxcefs of idkali, hence the neceffity of repeated iohuion 
lind cryftallization* Expofedito the ftrongeft degree of 
beajt with piire vitriolated tartar, a heavy acid drofs came 
over which eifervefced with fixed alkalis, and when cryf- 
tallized, refembled vitriolated tartar. The reminder was 
white and fufed, difficultly cryftallizable, and differed from 
vitriolated tartar, likewife, in being eafily foluble in a little 
water. Pure nitre being expofed with it to a flrong heat, 
red vapours aroftf, a proof that this fait expels the nitrous 
acid irom it's alkaline bafes ; the remainder was of the 
colour of peach flowers, but had not fo perfeAIy become 
fiifed, as that with vitriolated tartar, and was more ilifli- 
cultly foluble in water. On evaporation the cryflals were 
longifh, refembling thofe obtained from fait of tartar. 
They did not detonate on hot coals, but by the blbw^pipe 
became a round mafs, like that from fait of tartar which 
became ogake on cooling. With common fait, the fame 
as laft, the fpirit of fait came over, and the remainder was 
milk-white, eafily foluble in water, and afforded cubic 
^ cry dais, which decrepitated on red hot coals ; there was, 

however^ fonie difference ; with fal ammonia, no change 
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took place; withfindy powdered b6rax^ the fiiiionwasfo 
fubtile as to pierce the fides of the crucible ; the little re« 
iDaiaing h^d glazed the bottom of the crucible^ but did 
not attract moifture. This fait diHolved in two parts of 
water and mixed with lime water was left to evaporate on 
a moderately warm furnace^ and during the evaporation 
(from 1 quart to 10 ounces) a great quantity of fine 
wiiite porous earth bad been depofited at the bottom ; 
thi^ filtered and dried was not fiiiible, but effervefced with 
aqua fortis;. the filtered liquor afforded a yelIowi(h ra* 
diated falt^ that did not deliquefce ; this fait dUfolved in 
two or three parts of water, when it was perfedly clear, 
and precipitated the following earths from their folu- 
tions : flint diifolved by fixed alkalis ; calcareous earth 
from acid of fait of a white colour, which was remark- 
able for being for the mod part as birdlime after edul- 
coration ; and the earth of alum. It did not precipitate 
gold from aqua regia, but filver fell down of a white co* 
lour from thenitrous acid. It precipitated copper from 
nitrous acid, in the form of a white powder, often like* 
wife in the form of a green oil, and oftentimes had no 
effedl, which arofe from the proportions of the water. 
Iron fell from the nitrous acid likewife] and as a white 
powder from fpirits of fait ; the precipitate was tough in 
the beat^ but boiling water entirely diffolved it. XiCad 
fell down from nitrous acid of a white colour, as well as 
tin diflblved in aqua regia, but this laft metal was not 
precipitated from the vitriolic acid. Quickfilvcr from 
the nitrous acid and biAnuth equally produced a white 
powder; after fome time it precipitated zinc from the 
nitrous acid. Such are the experiments which Mar* 
graaf made upon the phofphoric acid, and later obferva- 

tions have confirmed fome and added to others. 

« 

With refpe^Sk to it's tafte, Leonhardi thinks it refem- Tad* of 
blc8 that of vitriolic acid, and fhows no particular fharp- acid. 
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xjefs, although dc Laflbn^ and Comctte have defcribed ifc 
as cauftic. 

Specific It's fpecific gravity according to Morveau cannot be? 

««»vjry. determined in a ftate of fluidity, as it may be dephleg— 
mated to drynefs ; in a vitreous ftate Crell found it to 
water as 3 to 1, but as his acid had not been in a ftate oF 
phofphorus, it was hot perfeAly pure. It's concentration, 
even varies in -a liquid ftate, from it's fpontaneous deli- 
quefcence; the ftrongeft which Morveau faw, was 1,417, 
another time only 1,306. According to Briflbn, the 
fpecific gravity of a phofphoric acid, a cubic foot of 
which weighed 109 lb. 3 drachms 1 1 ^ grains, was to 
diflilled water as 15575 to 10000. But de Laflbne and 
Comette mention fome of this acid that was to water as 
19 to 8: 

With water. Thcfe two laft, chpmifts have alfo obferved the heat pro- 
duced on mixing this acid with diftilled water. TVith an 
acid of the confiftence of oil of vitriol they raifed the 
therm. (Reaum.) 15^; with another acid of a fpecific 
gravity" to water as 19 to 8, they raifed it from 13® to 34*^, 
and another time, when two parts of this acid were added 
to one of water, 4^^ more. 

Kitrous ga?. Pricftlcy obferved, that this acid was foon faturated with 
red nitrous vapours, or nitrous gas, and then became of a 
deep indigo colour. 

Potafh. The fait ' it forms with potafli has been called tartarus 

phofphoratus, alkali vegetabile phofphoratum. It crvf- 
lallizes without diffictilty ; when expofed to heat in clofe 
veftels it is not decompofed, but becomes an opake vitre- 
ous mafs, folublc in water. It is decompofed by lime 
water, and by felenitefolutions, the phofphoric acid unit- 
ing and precipitating with the earth, forming a phofpho- 
ric fait of lime. Although it decrepitates on the coals 
like common fait, yet it did not with the blowpipe accord- 
ing to Margraaf, but was converted with borax into a 
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franfparent vitreous body. • It does 'not communicate, 
as well as other phofphoric falts, any colour to the flame 
of alcohol, although it contained a few reddifli parts. 
It is decompofed by fluoracid and a fluat of potafli con- 
taining filex is precipttatdd. It is not decompofed by the 
acidof arfenic, but is in part by that of tartar. Silver 
precipitates it iii the form of a fine white powder, by 
double affinity ; quickfilver, of a yellowifh colour, and 
lead, of a darkifh white powder. 

By a frnall fnperabun dance of acid when united to foda Soda, 
this fait is faid to poflcfs the peculiar property of being 
fixed in the cold and fluid at an evaporating heat, without 
the aid of water. Limewater decompofes it's aqueous 
folutlon; alcohol, acids and the above mentioned metals, 
aftnppn'it as upon the phofphat of potafli, but the acid 
of tartar does not decompofe it. It has been called, fal 
phofphoreum minerale, fel phofphorique a bafe de Palcalj 
mineral ; when properly faturated, it efiervefces in the dry 
air like other falts with bafis of foda, and being free from 
any unpleafant tafte, has been of late years- introduced 
into medicine as a purging fait. 

Dr. Pearfon gives the following procefs for preparing 
this phofphat of foda. Diflblve in a longneckcd matrafs 
HOOgrdins of cryftallized mineral alkali in 5100 grains 
of water, at the temperature of 150^ of Fahrenheit's 
fcale. Add gradually 500 grains of phofphoric acid, of 
a (jDecific gravity to water as 1,85. Boil the liquor fome 
minutes, and while it is boiling hot, filtrate it and pour 
it into a fliallow veflel 3 let it remain in a cool place, 
and cryftals will continue to form during fome days. 
From the above quantities of the materials, he has ob- 
tained from 1450 to 1550 grains of cryftallized fait. The 
cryftals are folids contained within fix rhomboidal faces, 
of which the acute angles are 60^ and the obtufe 120**. 

United with ammonia it forms the fal ammoniacum Ammonia. 
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phpfphoreimi, or fel phofphoriquc ammoniacalj the fola- 
tion of which is likcwife decompofed by lime water. Ac- 
cording to Lavoifier, it's cryftals refemble thofe of alum^ 
and areeafier foluble in warm than cold water; they re-* 
quire from five to fix parts of cold water for their folution^ 
and a.re not deliqucfcerxt. According to Wenzel the am- 
monia is to the phofphoric acid in them as 8 to 3. Thia 
fal^ fwells when expofed to the fire^ but although it is 
decompofed, the fixity of it*s acid prevents it's fublima- 
tion. It is found ready formed in urine, and is the fa- 
line fubftance from which phofphojrus is obtained in the 
procefs for preparing it from that animal liquor ; for the 
volatile alkali efcapes by heat, leaving the phofphoric acid 
at liberty to combine with the inflammable matter, and 
to form phofphorus ; whereas the other phofphoric fait 
obtained in urine, which has juft been itientioned under 
the name of phofphat offoda, is incapable of decompo- 
fition by charcoal. ^ 

Lime. With lime, according to Wenzel, it forms a gummy^ 

mafs, and a few cryftals, but the greater part is in the 
form of a gritty powder which finks to the bottom. In 
fad, fays Ker, this compound is almoft infoluble in wa- 
ter, and the part which remains fufpended, or appears in 
cryftals, as Weneel defcfibes, is merely difiblved by the 
fuperfluous acid. Lime has the greateft affinity to the 
phofphoric acid^ which takes it from the nitrous, mu- 
riatic, fluor acid, arfenical and acid of ants, ladlic and 
acids of lemons and vinegar; even in the dry way, from 
the fluor acid. This alnioft infoluble fait is caUcd fal 
calcareum phofphorcum, calx phofphorata, fel phofpho- 
rique calcaire> and is prepared the beft from ftrong lime- 
water or chalk and the phofphoric acid. From it*s dif- 
ficult folubility in water and confequent difiicult cryftal- 
lization, the real ftatc of it's cryftals caiinot be deter- 
mined, but from their changing the tiu^urc of litmus to 
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a r«d^ they appear to have a fuperabundance of acid (c^l* 
careousphofphit.) It is^ however^ foluble in the nitrous 
and vitri(dic acids^ and is aSed upon^ with refpe£t to" the 
f fepanatioa of it's acidj in the fame way as the earth of 
hones. Cauftic alkalis have no eScQ. upon it either in the 
moift or idry way; the precipitate of phofphat of hme, 
fupetiatucated with the acid^ and made foluble by cauftic 
alkali^ is phofphat ^of lime ; mild alkalis^ according to 
Lavoifier and Morveau^ decompofe it, both ways, by 
means of double affinity, although in the dry way, from 
the furplus of alkali, very imperfectly. Mild volatile 
alkali Jikewife attacks the phofphat during the digeftioo, 
fo as td produce a phofphat of ammonia ; but it does not 
deeompofe it's folution fo well by a quick precipitation^ 
becaufe the phofphat of lime becomes infbluble by de- 
prinxig it of the fuperabundant acid, and falls down undif- 
folved to the bottom. A folution of filver is precipitated 
by it, of a dirty gray, but by degrees becomes reddifli, 
anda iolution of qnickfllver in the fbrm of a white pow- 
der. It does not colour the flame of alcohol. 

Morveau combined this acid with ponderous earth, by Baiytes. 
addix2g it to a folution of this earth in marine acid, upon 
which the- pbofphoric acid feparated the earth from it's 
fplvent, and formed with it an infoluble precipitate. It 
has been called terra ponderofa phofphorata, phofpbo- 
reum barytatum, phofphate de Baryte. It is without 
tafte, and in a fiate of powder. Made foluble in water by 
means of a furplus of phofphoric acid, it is more or lefs 
decompofed by the acids of vitriol, fugar, amber, and 
fluor, and perhaps, alfo, as Bergman fays, by mild alkalis. 

With magnefia> this acid forms, according to Wenzel, Magnefia. 
befide a very difficultly foluble powder, and a gummy 
ma(s, fome fmall fliining cryftals, infoluble in nitrous ' 
acid, and which melt in the furnace to a porcelanc-like 
fubfiaace. 
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According to Bergman, fimilar cryftals arife when the 
acid is added to a folution of magnefia in vinegar. La- 
voifier obtained by fpontaneous evaporation, fine, flat, 
Imooth needles, a few lines in length, cut obliquely at 
both ends, and which, when expofed to the air, fell in 
pieces; they refembled thofe that gypfum gives by a long 
and almofl: imperceptible evaporation. This fait is called 
fal phofphoreum magnefiae, magnefia phofphorata, fel 
phofpHorique de magnefie; or, according to Weigel, 
bitterphofphorfalz. 

This fait is alfo obtained by the decompofition of all 
magnefian falts, except thofe of the dcids of fluor and 
fugar. By alcohol, it's folution is rendered turbid. All 
mild alkalis decompofe it by digeftion carried to a boiling 
heat, and the fixed on calcination. Limewater precipitates 
magnefia from it's folution, and the precipitate falls with 
phofphat of lime. Grypfum the fame by double affinity. 

Argiif. The phofphoric acid (according to Wenzel) eafily 

unites with pure clay when digefted upoi> it, forming an 
infoluble faline powder, and a clear fluid folution, vfrhich, 
by evaporation, yields a gritty powder, and at lafl:, a mat- 
ter refembling gum arable, which, by heat, becomes a 
tranfparent glafs. This has been called alumen phofpho- 
reum, argilla phofphorata, phofphate d'alumine, aiaun- 
erdlchtcs phofphorfalz. The acid of vitriol, cauftic, 
and mild alkalis, limewater, and magnefia eafily decom- 
pofe it. Vinegar even takes the argile from the phofpho- 
. ric acid, according to Bergman. 

SUcx. This acid has not any fenfible efTeft upon filicious 

earth, in the humid way, although it has been obferved 
by Rouellc to attack glafs. 

In the dry way, Ker obferves, that this acid afts upon 
all Garths. Margraaf, as before obferved, expofed to 
heat mixtures of three parts of acid with one part of 
Saxon topaz, flint, clav, and chalk, and obtained from 
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each of thefe earths^ vitreous mafles, more or Icfs tranf- , 
parent: of all thefe glaffes that made with flints was the 
only one which feemed to be deliquefcent. ■ 

Lavoifier founds that leaf-gold^ which he had changed q^^^ - 
into a very fine purple powder by trituration with fugar, 
and wafhing it with water^ loft nothing of it's weight 
after being twelve hours boiled with, dilute phofphoric 
acid^ and that an alkali precipitated nothing from it. Ac- 
cording to Margraaf, the addition of nitrous acid did not 
render it capable of diflblving this metal, which fliows, 
that StahPs idea of the identity of this acid with the ma- 
rine is not well founded. 

According toWenzePs experiments, the phofphoric 
acid feized upon fome filver that had been produced from silver* 
luna cornea, and aftually in part diflfolved it. Some pre- 
cipitated calx of filver, on digeftion with this acid, was 
coloured black ; and although there was no appearance 
of folution, yet after the evaporation of the clear liquor, 
a faline fubftance remained, which, by the blowpipe, 
was melted to a dark, dirty, opake glafs. The edulco- 
rated black powder expofed to a red heat, became yellow, 
and by a ftronger heat, part was reduced^ and part vitri- 
fied, of a dark colour. Common fait precipitated the 
folution, bluifli ; likewife the alkalis and metals precipi- 
tate filver from this acid. As this acid does not precipi- 
tate this metal from it's folution, of itfelf, Leonhardi 
thinks, that in Margraaf 's experiments, where the black 
flocculi of filver were depofited, it was owing to fome 
phofphorus that was prefent, as that fubftance precipi- 
tates many metals in their metallic ftate. 

The folution of the calx of copper, precipitated by an Co;;p?r. 
alkali, in this acid, affords, after evaporation, a green 
tranfparent mafs, refembling gum arabic, which melts, 
by the blowpipe, to a perfectly dark opake glafs. By 
fixed alkalis, the folution^ according to Wenzel, is pre- 
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cipitated gitif p , but by 2inc and iron, in ix*s metilfie 
ftate. It does not precipitate the vitriolic, nitrous, or 
muriatic folution of Copper, but precipitates that of ver* 
digris. The phofphoric acid prepared from, the afhes 
of bones containing a faline matter, on being fluxed 
with j^ of the calx of copper, and precipitated from it's 
muriatic folution by an alkali, the compound is a fea 
green glafs ; and it precipitates in the n^oift way, copper 
diflblved in muriatic acid, vinegar, or the acid of fat ; 
from the two laft acids, of a white colour. Lavoifier 
found metallic copper as foluble in the phofphoric acid 
as gold s that the union of the calx of copper was 
pollible, but weak, and not fixed ; and he employed this 
acid to feparate copper from iron. Lavoifier attributes 
this inaction of the acid upon the metal, to it's great 
affinity to it's pure air, which prevents it's parting with it 
to the metal. Margraaf, it is evident, therefore, ditfers 
from the French chemift ; and Ker obferves, that proba-i* 
bly this difference between the two illuftrious chemids 
may be reconciled by fuppofing, that diis acid is incapa- 
ble of a&ing dir€^ly on copper, but that by abfirption of 
air from the atmofphere, it becomes capable of diflblVing 
it in the fame manner as vegetable acids can. . 

The copper which this acid diffolvcs, is retained fo* 
weakly, that it may be feparated by adding gold to the 
folution, which metal attracts the copper from the acid. 
From what has been already faid of this acid with 
Iron. iron, it appears that it is capable of imiting with it in two 

proportions. According to Margraaf, the compound 
is a cryftallizable fait ; but according to Morveau, 
only a white magma fomewhat deliquefcent. The dif- 
ference of thcfe rcfults, Ker obferves, depends on the 
different degrees of faturation of the acid ; for Wenzel 
relates, that this acid makes a clear folution of iron, and 
by evaporation, cryftals may be formed that do not de- 
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fiquefice in the air^ and which^ by heat, are changed Into 
a garnet coloured glafs $ but thaty if the folution of the 
Hon be ooatintted till the acid is faturated^ the whole 
compound of acid of iron will iail to the bottom, and 
become a dry adhefive mafs, infoluble in water^ and fo<» 
hible in fpirit of vitriol. From the folution of this pre- 
cipitate in dilute vitriolic acid, the iron may be feparated 
^ by lim^ in it's metallic flate ; by alkalis, in ferm of a 
gray powdery- which is cryftallizable on account of a 
portion of phofphoric acid it retains. Lavoifier received 
only a greeniib^ faline fubftance, foluble in water, and by 
further faturation, during the folution and evaporation^ 
a grayiih white precipitate. 

Of all the compounds of this acid with metallic fub- 
fiaiices, that with iron is the moft interefling, as it is faid 
to be owing to a mixture of the phofphoric acid in cer- 
t^n ores of iron, that this metal acquires the quality 
called cold':Jbort^ which, by diminifliing it's (Irength, ren- 
ders it lefs ufeful. 

Some years ago, two excellent chcmifts, Meyer and 
Bergman^ obferved, about the fame time, that when 
eM^Jbort irtfn was diflblved to faturation in vitriolic acid, 
the folution, particularly after having been diluted with 
water, let fait a white precipitate^ which being edulcorated, 
and melted in a crucible with powdered charcoal, gave a 
wbite^ brittle, and fuiible regulus. A portion of this 
regulus being melted with a quantity of good- iron, ga\'e 
this iron a cold (hort quality. Hence it was inferred 
that this metallic fubftance was the caufe of this vicious 
i|uality to wtuch thp irpn made from certain ores is fub- 
jeS ; and Bergman, as Ker obferves, clafled it, rath(*r 
too bafiily, as a new femimetal, to which he gave the 
name of Jideruniy apparently from it's relation to iron, 
being derived from the Greek word «-»^»)po?, fignifylng that 
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metal; it has been cdlled^eriu in Engliih and Ffeipiclr^ 
and waflercifen by the Germans. 

This fubftance, however, did not long enjoy, it's new 
diflindliott as a femimetal ; for it's difcoyerer^ Meyer^ 
and alfo Klaproth, perceived. it's fimilarity to the com-- 
pound made from iron and phofphoric acid. The latter 
chemift further difcovered, that the fubftance called na- 
the Prujftan blue was of the fame compofition. But 
although the refemblance .bejtween the fiderite and the 
artificial compound . of iron aud phofphoric acid, gave 
ilrong reafon to believe in their identity \ yet the proof 
by analyfis v^as not obtained till Scheele added thii to 
his former difcoveries. Although other acids have a 
ftronger affinity to the iron than the phofphoric, ^yet it 
yras not poffible to feparate this acid, becaufe thefe acids 
may actually decompofe the fiderite ; yet the phofphoric 
being the moft fixed in the fire, the other acids will be 
expelled by heat^ and leave the iron again with the phof- 
phoric acid. Scheele, therefore, had recourfe to the eif- 
fefl: of a double affinity. He prepared a quantity of the 
white precipitate of the fiderite, by diflblving cold-{hort 
iron in dilute vitriolic acid, as Meyer and Bergman had 
done. He boiled this white matter in a fixed alkaline 
ley, by which he feparated an ochre of iron. As the 
filtrated lixivium contained a fuperabundance of alkali, 
he faturatcd it with uitrpus acid* He obferveJ, that on 
dropping a little of 'this faturated liquor to lime water, an 
earthy powder, fimilar to the earth of bones, was preci- 
pitated, which indicated the prefence of the phofphoric 
acid. He then poured into the faturated lixivium, by 
(Jegrees, a folution of mercury in nitrous acid, till no 
more mercurial precipitate was thrown down. This pre- 
cipitate, which was a comppund of mercury and th« 
phofpht^ric acid^ he mixed with charcoal powder, and by 



filiation, obtained, firft, the revived quickfilver^ iinci 
then a phofphonis. He thus afcertained the exiftence of 
Aephofphoric add in the white calx, which precipitates 
from folutions of cold-fliort iron, and he confirmed hf 
this analyfis the fynthetic rcfahs of Meyer ahd Klapi 
roth. He had previoufly afcertained the juftnefs of this 
mode of analyfis, by trying it on an artificial compound 
of iron and phofphoric acid. It is evident, as Ker ob- 
ferves, that in 3cheele*s experiment, the alkali decom- 
pofed the fiderite, feparated the iron, and remainted united 
with the acid in the lixivium 5 that by adding the folu- 
tion of mercury to this lixivium (previoufly faturated by- 
nitrous acid, in order to engage the fuperfluous alkali) 
the phofphoric acid was combined with the mercury^ 
and this compound being infoluble, was precipitated, 
while the alkali united with the nitrous acid. The vola- 
■tility of mercury by heat gave an opportunity of difen- 
gaging it from the acid, while this acid, uniting with thfc 
charcoal, formed phofphorus. By the fame prpcefs, 
Scheele afcertained the prefence of the phofphoric acid 
in the native Prt/JJian bluL 

LcHe\Te has difcovered, near Limoges, a perfeft native 
phofphat of iron, /. e^ the iron is entirely faturated by the 
phofphoric acid ; it is of a red brown colour, is femi- 
tranfparent, and has a foliated textufe. 

Even ^when concentrated, this add only afts weakly 
upon tin ; it corrodes it, and a very unpleafant fm^ll is Tin- 
emitted, according to Margraaf J at the fame timej the 
phofphoric acid, which has remained upon this metal, 
neither fuffers any precipitation by alkalis, nof is there 
any perceptible lofs of weight in the metal itfelf. There 
is no precipitation even by tin, in a folution of phofphat 
of copper. The calx of tin is in part diflTolved in this 
agid, but in fmall quantity ; but it is in part fo changed 
'AS to hi? very vitrifiable in the fire, according to WenzeK 
yoh. iz. L 
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Quickiiiver, According to Margraaf, this acid has no a&ion on^'the 
cabc of mercury precipitated by an alkali. Mbrveau 
founds that when the phofphoric acid was digefted upcm 
quickiUver^ almoft to drynefs, then diflblved again and 
filtered^ on the addition of an alkali^ a whiufli appear* 
- ance was produced^ but by evaporation^ a browniih mag- 
ma was obtained ; yet^ neither could the vitriolic acid^ 
nor ammonia, nor even lime water deteft the prefence 
of mercury in it. Lavoiiier digefted diluted phofphoric 
acid with pure quickfilver for fome months, in the cold, 
without any efleft. 

According to Margraaf, this acid perfe£Uy diffolves 

Arfeoic. white arfenic; the evaporated folution afibrds a black 
mafs, which is tenacious, and for the mod part volatilifes^ 
on expofure to heat, k has very little or no a&ion on 
the regulus ; according to Morveau, a drop of alkali pre- 
cipitates /rom the acid digefted upon it a white earthy 
precipitate, but the fecond drop rediflblves it. 

^j„^ According to Wenzel, the phofphoric folution of zinc 

is incapable by evaporation of being brought to cryflallize, 
as it affords only a white tranfparent mafs, (iniilar to 
gum arabic, which before the blowpipe is converted into 
a tranfparent, eafily fufible glafs. This phofphoric folu- 
tion is precipitated by alkalis to a white vitrifiable pow- 
der. The uncryftallized mafs, according to Morveau, is 
eafily ^iflblved by water, without decompofition. 

Crell, refle£ling on Scheele's method of feparaiing thc^' 
phofphoric acid from it's union with fixed alkali^ by 
means of the double affinity of the nitrous acid to the 
alkali, and of mercury to the phofphoric acid^ con-r 
Hrived a new procefs for obtaining phofphorus from 
bones, viz.^ by melting burned bones with fixed alkali^ 
lixiviating the melted mafs, faturating the filtrated lixiviuxa 
with nitrous acid, adding to the faturated liquor a folu- 
tioti of mercury in nitrous acid, till the precipi;atioa 
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oeafed; and kftty^ by adding to the precipitate fome 
powdered charcoal^ and diftilling the miicture till the 
mercury firft came over^ and then the phofphorus. He 
propofed afterward to fubftitute^ for the fake of cheap- 
nefs. Vitriol of zhtc to the folution of mercury. But 
Weftrumb affirms, that this fubilitute did not fucceed 
well^ little or no phofphorus being thus produced. From 
the experiments he made-on this fubjeft, Weilrumb conr 
eludes, that vitriol of zinc is not capable of decompofing 
completely the phofphoric (alt with balis of fixed alkali : 
2d. that the phofphoric acid united with zinc cannot 
be eafily feparated from this bafis, but that they rife 
together in the form of flowers : 3d. that this acid having 
a ftrongef^ffinity to zinc than to any other metallic fub« 
fiance, is fiill lefs capable of being feparated from ^is 
metal by addition of inflammable matter, than it is from 
iron, when united with this latter metal in the fubilance 
called ^^^ri/^Ti. Crell remarks, upon Weftrumb's con- 
clufions, that it has been aflirmed by other authors, that * 
phofphorus has been actually obtained by diftilling com- 
pounds of phofphoric acid and zinc 3 and that even 
Morveau had obtained a UttU by trying the procefs which 
Crell had fuggefted, although not enough to induce him 
to think favourably of the procefs itfelf. According ~ 
to Ker, in order to explain the difierence of the refults 
which occurred to different chemifts, it is neceflary to 
have recourfe to one of the moft general and ufeful \ 

maxims in chemiftry^ viz. that bodies combine with each 
other in certain different proportions, and that their affi- 
nity to each other varies in ftrength in the differently 
proportioned compounds. Thus when zinc and iron are 
dire^y combined with phofphoric acid^ the compounds 
formed contain a much larger proportion of acid than 
the precipitates do, which are depofiteJ fpontaneoufly 
from the folutions of thefe metals in that acid, or from 
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trie folutioiis of other phofphoric falls, by adding' a folu'** 
fion of iron or zinc in vitriolic or nitrous acids. 

If then the former compounds of phofphoric acid and 
Iron, in which the acid abounds, be mixed with charcoaF, 
imd di (tilled, the fuperabundant acid will furnifli phof- 
phorus. . But when the precipitates are treated in the 
fame manner, the fmaller proportion of acid adheres too 
ftrongly to thefe metals to yield to the aftion of the char- 
coal. Hence neither Crcll's procefs with the zinc pre- 
cipitate cotild fucceed, nor can phofphorus be obt^iincd 
from Jiderlte and charcoal. 

Autifnony. In the moift way, according to Morveau, the phofpho^ 
.rrc acid diflblves a little of the regulcrs of antimony, but 
more of the calx precipitated by an alkatr. From this fo- 
lution, alkalis and zinc precipitate an a(li-gray powder, 
eafily vitrified ; and by evaporation, a dark green matter 
is obtained, very tenacious, which foams on expofure to 
heat, and is converted into a white tranfparent -glafs. 
What remains of the undiflblved calx melts, according 
to Wenzel, before the blo\vpipe, into an opake, yhue 
glafs. 

Jiiffnutii. According to Morveau, this acid attacks bifmnih, au3 

it diflblves in part the calx precipitated by an alkali, in 
fuch a manner, that from the clear folution cryftals arife, 
that are fixed in the air, and foluble again in water; 
they foam in the fire, become black, and at laft are vola- 
tilized ; It, however, in part changes it to a faline pow- 
der, which is not afted upon by nitrous acid, is not fufi-- 
ble at the heat in which copper melts, and after fomc 
fmokc, is baked to a light gray porous fcoria. 

Alkalis and zinc precipitate, according to Wenzel, the 
cryftals of the phofphat of bifmuth, in a gray poFwder, 
eafily vitrified. 

CoUh. According to Morveau's experiments^ this acid had no 

aftion on the regulus of cobalt^ even in the heat 3 but it 
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attacked the calx at thje boiling point, and form^id 
viith it a deep wine- coloured fokition. Crcll obferved, 
ashedigefted the fall ne fubftance {conlaiuing this acid) 
obtained from the earth of bones, at firft, a yeUo\y folu- 
(ion to arife^ which changed to a white, then violet, and- 
atlaft lo a purple coloured hard mafs. Precipitated jco- 
baltwith the above phofphoric acid from bones, afforded 
in the cold a colourlefs folution ; but on boiling, it be- 
came as fixed as the regulus of cobalt:, By folution with 
water a reddifti fluid was produced. 

Pulverized manganefe, according to Scheele, although Mang^nefe. 
itdiiToIved in fmall quantity in this acid, yet afforded at 
lad afaturated folution. According to Morveau, the fo- 
lution of the calx of this metal appeared red ; but by 
ftanding in the air became as white as the reguline folu- 
tion; again became red on being filtrated upon the calx, 
^nd again loft it's colour on expofure to the air, Mor- 
Yj?au accounts for this change of colour, from the affinity 
yf the calx to the principle of inflammability. 

We are informed by Cornette, that weak phofphoric Qih, 
acid has little or no aftion upon oils. That which was 
to water as 19 to 8 mixed with an equal quantity of 
aethereal diftilled,i or expreffcd oils, of a fimilar temper- 
ature with itfelf, at firft fell down to the bottom, without 
effefting any change; but on being ftirred they became 
thicker, darker, and more fixed ; while it became fome- 
what refinous, and in boiling water, in which it was very 
foluble, appeared milk white.- Mild drying oils producQ 
K'fs heat with it, become at firft likcwife thickened by it, 
but on ftanding, fcparatc in a thinner ftate than before, 
and are made by it foluble in alcohol. It, however, 
retains fomething of the oils, which is evident from it's 
pjilk-white folution in water. The colour, confiftence, 
and heat of mild fat oils are lefs changed by this acicj, 
and they do not become foluble in alcohol, in coij.je- 
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quence. No oil is diftiUed with this acid that is buty 
ceouS| and no foap is produced with it. 

According to Morveau, this acid has an evident eifed^ 
upon oils J mixed in equal parts with olive oil, it becomes, 
by agitation alone, of a fawn colour, which remains cs'tn 
after the feparation; this fhade flill increafes, if the 
mixture be digefted, the acid Occupying the bottom part 
is thickened, the layer of oil in conta6t with it becomes 
black and carbonated, the whole acquires a ftrong odour, 
.refembling that from a mixture of ether and oil of tur- 
pentine 5 the acid jSreferves this odour, even after having 
been diluted with a large quantity of water, and filtrated ; 
and the oil ftill retains it after diftillation. Thus, thefetwo 
fubftances are reciprocally changed, and the academicians 
of Dijon were right in obferving, that this circumilance 
ought to be attended to, as being able to caft fome light 
on DippePs oil, which is, perhaps, only the produd of 
the ethereal union of the phofphoric acid with the eflen- 
tial animal oil. 
Alcohol Margraaf has obferved, that the phofphoric acid is in- 

foluble in fpirit of wine ; this has been confirmed by 
Weftzel ; and Rouelle, as before obferved, has attempted, 
from this property, the purification of this acid. Wen- 
zel places the acid fait of urine in the clafs of fub« 
fiances infoluble in fpirit of wine. De LaiTone and 
Comette, fay, .that it coagulates the phofphoric acid as 
well as the lymph of animals; and Scheele, in his Dif* 
fertation on Ether, indicates fpirit of wine, as a very 
good vehicle to take away, by diftillation, the phof- 
phorus that may happen to remain in this acid ; yet, a 
Jong time ago, the academicians of Dijon obferved, that 
from the mifcibility of thefe two fluids, there was always 
a lofs on purifying the phofphoric acid according to the 
procefs of Rouelle. This obfervation has been con- 
firmed by Lavoifier, v'ho mixed in different proportions. 



fpirit of wine and phofphoric acid^fimetimes cdncentreied, at 
other times phlegmatic 5 and who affirms, that the effeSg are 
much the fame as thofe arifing from the mixture of this 
acid with water 3 that heat is equally produced^ and that the. 
thermometer rifes nearly to the fame degree. Laftly^ in 
a memoir publilhed in 1783, the Duke de Chaulnes 
recommends the purification of the riative phofpha.t of 
urine by fpirit of wine ; and aflerts, that the acid, - 
which remains in the retort after the diftillation of the 
impure fait, is deliquefcent ; and that what is purifie4 
leaves an acid, which pr^ferves it*s tranfparency and.. 
foHdity in the air. From the difference of thefe che- 
mifts, Morveau is of opinion, the queftion would be 
difficult to determine, if the greater or lefs ftate of pu- 
rity of the acid they ufed was only confidered, that 
which Lavoifier ariS the academicians ufed being pre- 
pared by the combuftion of phofphorus. But he thinks 
it very probable, that it ftill contained fome undecom- 
pofed phofphorus ; and it is well known, that phofpho- 
rus is foluble in fpirit of wine, although it may be faid> * 
that fo fmall a quantity could not ferve as an intermedium 
to fo large a portion of acid. Morveau, therefore, con- 
cludes, that the phofphoric acid does not form an excep- 
tion to the general law, which fubmits- all acids to folu- 
tion by fpirit of wine, only in proportion as they lofe 
their acid chara(Sers, whether by taking a bafis, or by 
being deprived of a portion of their acidifying vital prin- 
ciple, which brings us back to the hypothefis of the re* 
du&ion of this acid to it's radical vitriform principle. 

We are informed by Lavoifier and Cornette, that the 
phofphoric acid with fpirit of wine produces heat very 
evidently ; but that this acid does not, when ftrong and 
difiilled with fpirit of wine, afford any ether, but a fluid 
which approached nea-r it in it's inflammability, according 
U> Morveau. It had an unpleafant fmell, which, as well 
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, is it-Simanncr of burning, proceeded from a portion of 
phofphorus, to be found by means of adding water to 
the extrafted alcohol. The obtaining however of a pbof-r 
phoric ether is faid not to be void of all hope 5 for no^ 
only Weftrumb obtained with a phofphoric acid (ex- 
tra£led froni boqe^, purified by Wiegleb's method fron^ 
the calcareous earth by means of fpirit of ammonia, and 
from volatile alkali by means of heat) and m^ngapefe, 
^iftilled with fpirit of wine, a fpirit that fmelled very like 
quinces, and which on reftification left a white earthy 
plark in the retort; and by inflammation upon water, a 
refidue refembling garlick in fmell ; but Cornette like- 
wife found, that on diftilling a mixture of phofphoric 
acid and tartarized alcohol, a fluid firft came over that 
fmelled ftrongly of garlick, then one that was ftill ftrongcr 
having the fmell of ether, which tafted very differently 
from fpirit of wine ; and as. he extracted frefh alcohol re- 
peatedly from the acid refidue, that which came over 
fmelled always more aromatic ; even ^fter he had mix- 
ed all the fluid that came over with fixed alkali, a red 
matter fell down during a lively effervefcence, that was 
diflficult of folubility in water, and not cryftallizable, and 
which he calls (fchwefikhtes^ or olidtcs phofph^rfalz) ful- 
phuratcd or oily fait of phofphorus (which Leonhardi 
looks upon to be only impure phofphorus). This being 
feparated, the aromatic fmelling fluid on diftillation gavq 
at firft a fluid that fmelled very pleafant, but lefs cooling 

and more fufl(>catins:, and which tafted vcrv differcntlv 

» . ^' ■ ' . . • 

from vitriolic ether; it mixed difficultly with water; and 
then appeared a fluid, lefs pleafant to the tafte and 
fmell, which united more cafilv with water, and feemcd to 
approach to the firft, as lloflhiann's anodyne fpirit does to 
yitriolic ether. 

Although Margraaf, Rouclle, the duke de Chaulncs, ancj 
Other chemifts have direded the purification of the phof- 
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phoric acid by fpirit of wine, yet, according to Kef, thcrfe 

is reafon to beiieve that a portion of it is foluble in ibid 

fpirit ; for Layoifier obferved, that not only heat was f jt- 

pited on mixing thefe two fluids, but when they were dif- 

tilled, the acid was volatilized, as the liquor which paffed 

was ftrongly acid, of a pungent, unpleafant, arfehical 

fipell, inflammabje with fmoke and mifcible with watet 

in all proportions ; it precipitated filver and mercury, but 

not gold from their folutions, and although not an ether, 

it appeared an approximation to it. 

Prieftley, who had obferved, that this acid faturated Opiniofl <^ 
yixih red nitrous vapours became or a deep mdigo colour, 
has announced another property of it, ftill mpre curiouSi 
Having digefled it upon fome minium from which he^ 
had expelled all the air by heat, and which was confc- 
qut'ntly in the fame ftate as when it affords vital air by the 
nitrous acid, he obtained by means of heat a great quantity 
pf clallic fluid, that came over in a ver}' turbid (late ; 
fcarcely precipitated any lime watpr, but was very in- 
flammable, burning with a brilliant white flame, atid had 
the odour of phofphorus ; the minium was changed frotn 
yellow to a deep gray, and almoft black colour, Mor* 
yeau, on adding this fa6l to thofe of the revivification qf 
gold in aquaregia, and the flow decoloration of a phof* 
phoric i'olution of manganefe, is inclined to believe, that 
the phofphoric acid retains, even after having loft \C% 
flate of fulphur, a portion of phlogifton, which it \i 
able to vield under certain circum (lances, and which al 

m 

Jeaft gives it the faculty of a6ling like the phlogifticated 
acid ; but on confidcring all thefe phenomena, it is ne* 
ceflarytobe guarded againft the phofphorus which al- 
moft always remains undecompofcd in the acid. If alco- 
hol affifls in volatilizing it, this chemift has proved, Xh^l 
it contributes at the fanie time to reproduce, even by the 
tuoift way, a new portion of phofphorus 3. hence> in fach 
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delicate experiments, an acid ought only to be trufted 
)diat has been evaporated, puflied nearly to a vitreous 
ftate, and then abandoned to deliquefcence. To diminifli 
the lofs of the acid taken away along with the water, a 
retort, or at leaft a matrafs with a long neck {hould be 
made ufe of. 
li»«affinU Jffinities of the phofpborlc acid. According to Berg- 
**"' man, the affinities of the phofphoric acid are in the fol- 

lowing order: 

Lime. Zinc. Bifmuth. Spirit of wine. 

Barytes. Iron. Antimony. Phlogifton. 

• Magnefia. Mauganefe. Arfenic. He places in the 
Potafli. Cobalt. Mercurj-. fame order the 
Soda. Nickel. Silver. earths and alka* 
Anmionia. Lead. Gold. li§, refpefting 

Alumine. Tin. Platina. their affinities in 

Copper. Water. the dry way. 
Wenzel looks upon this acid to have a greater affinity 
Phicgifton, ^^ phlogifton than alkalis, becaufe by the aid of heat it is 
feparated from alkalis in the ftate of phofphorus, and be- 
caufe phofphorus is neither attacked nor decompofed by 
alkalis. But, according to Morveau, it is neceflary to re- 
x:olIe£t, ift. that it is only the ammoniacal phofphatthat 
pafles to the ftate of phofphorus, and that parts with it's 
volatile bafis by the a£lion of heat alone, without the in- 
tervention of a third fubftance producing this decompofi- 
tion by it's affinity ; 2. that phofphorus is not the acid> 
and even does not contain it entire ; hence it's affinities 
are different. According to Bergman, this acid comes 
after the vitriolic and dephlogifticated muriatic acids in 
the order of affinities with refpeft to phlogifton ; it is 
however certain, according to Morveau, that phofphorus 
is not decompofed by either of thefe acids. With refpcft 
to the firft, Morveau obferves, that phofphorus melts 
iu it by the affiftance of heat, that it then rifea to the fur* 
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hce, and that the portion in conta£k with the air gives 

fome tokens of tjombuftioh, but the reft undergoes no 

change^ and Laflbne and Comette appear to have obferv- 

ed the fame. ' With refpeft to the fecond, phofphorus 

was prcferved without any change in dephlogifticated 

muriatic acid gas obtained in a concrete form according 

to Berthollet*s method, i. e. in the higheft degree of con- 

cditration and power. It is unneceffary to inform the 

reader, that with refpeft to the affinity of this acid with 

phlogifton, as the laft principle is now looked upon as 

merely imaginary, the opinions are erroneous. 

Bergman has very properly placed lime as fuperiorLini^ 
in affinity to alkalis, although the authors of the Ele- 
ments of Chemiftry, publifhed at Dijon, affert the con- 
trary; viz. that alkalis have a ftronger affinity to this acid - 
than earths. According to Morveau, if a cauftic alka* 
line folution be poured into a folution of calcareous earth 
by the phbfphoric acid, an abundant precipitate is imme- 
mediately formed,; in confequence of which, it may be 
fuppofed, that the alkali has a greater affinity with this 
acid than the lime; and it was this appearance that de-» 
ceivcd Lavoiiier on the order of thefe affinities, and Wen- 
zel, on the exiftence of a peculiar earth in ivory ; but aS 
Bergman obferves, the calcareous earth can be only held 
in folution in this inftance by the excefs of acid, and o\\ 
taking away this excefs of acid by an alkali, the infoluble 
jcarthy'falt is precipitated ; hence it is not a (imple earth, 
but real calcareous phofphat that forms the precipitate. 
Let fome lime water be poured into a folution of phofphat 
of potafti, and a precipitate is immediately formed, which 
i« the phofphat of lime ; and if the quantity of lime water 
he fufficient the whole acid will be thus precipitated, and 
the alkali alone will be left in. the liquor ; this leaves no 
doubt of the fuperior attraftion of the earthy bafis. The 
pafe is different if a mild alkali is ufed ; the phofphat of 
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lime is then decompofed by double 'affinity^ and it is the 
. lime united to the fixed air that is precipitated. Accord- 
ing to Morveau, it was by fuch means that the Academi- 
ciaus of Dijon decompofed the ofleous earth, on treating 
it in the dry way with an alkali that contained the mcphite 
ofpotafti. 

This acid gives up it's earthy bafes to the vitriolic, ni- 
trous, and muriatic acids. According to Kcr, the fupe* 
riority of the affinities of ponderous earth and magnefia 
ig, however, not >yell determined; neither has the affinity 
of thefe earths compared with that of alkalis in the dry 
way. 
i^iwrti. This acid, in the humid way, when pfure, has no aftion 

upon quartz. The property it has of being reduced to a 
^afs of itfclf would fecm itoannouncc, that by the dry 
way, it ought to be a very powerful folvent of all the 
earths ; but experience does not coincide with this appa- 
rent analogy. Morveau in 1779 tried it's fufing nature in 
the public courfe of the Dijon Academy; the acid obtained 
from phofphorus by flew combuftion, or as it is impro- 
perlj called by deliquefcence, was reduced by evapora- 
I tion to a dry and almoft folid confidence, it was mixed 

in this ftate with an equal weight of pure vitrifiable fand, 
expofed in a crucible for two hours to the mod violent 
heat of Macquer's furnace, yet the mixture was not vi- 
trified, only a white, porous opake mafs was found, and 
fo refraftory, that part of the crucible, which had been 
melted upon it into a glafs from the violent heat, was not 
able even by contaft to determine it's fufion. This ob-. 
fervation agrees with that of Bergman, on the little degree 
of aftion of the native phofphat of urine, employed as a 
flux for quartz expofed before the blowpipe. 

Since phofphoric acid has fo little affinity to quartz, it 
is, according to Morveau, perhaps only by it's a£lion 
upon other earths or fufing falinc bodies, that it attack^ 
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glafsf. According to Ingephoufz;, when it is hot it dif* 
folves glafs exa£Uy like the fluor acid, but it is not certain 
whether his phofphoric acid was pure, and particularlvi 
exempt from the mixture of undecompofed pbotphorus. 
The experiments of Prieftley are more detailed : this phi* • 
lofopher employed an acid obtained from phofphorus by 
deliquefcence : he put fome of this to the height of one 
inch, into a glafs tube 30 inches long, and one third of 
an inch in diameter, hermetically fealed ; in this he kept 
the acid boiling feveral hours, without any evident alte- * 
ration ; he only obferved, during the ebullition, a white 
vapour, which arofc from 1 5 to 1 8 ioches above the furface 
of the acid. He had hitherto kept the tube in a vertical 
pofition, but wifhing to turn it, to let the liquor patfs to the 
other end, and having applied the flame of a candle to 
fome part of the tube that had been moiftened with the 
acid, the glafs was inftantly covered with a white incrul- 
tation ; and having repeated this procefs at each extre- ' 
mity of the tube alternately, the whole foon became fo- 
M, and the only remaining humidity in the tube was 
that adhering to it'^s fides, which it was impoffible to 
make run. A curious circumflance in this experiment 
was, that when the tube was very hot, pencils of light 
verc fometimes feen in the interior, extending the whole 
length of the tube ; and then one part of the tube always 
acquired a flight flratum of orange coloured matter, equid 
to that which remains on the glafs in which phofphorus 
has been burnt in the open air. Thefe phenomena af- 
ford Morveau no doubt but that the acid emploved par- 
'took of the properties of phlogifliicated phofphoric acid, 
whether by containing fome undecompofed phofphorus, 
or by reproducing it from the contaft of fome phlogiftic 
fubftance being accidentally prefent in the tube, or oa 
•thu furface of the glafs. Hence this chemift obfcrves, it 
is not cxtraordinarv that the diifs was in fome mcafur.- 
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attacked sulci covered with incruftations } but it is diffi- 
cult to explain what Prieftley adds, viz, that the white 
matter found in the tubes after this operation did not 
attraft humidity from the air, and that after being wafli* 
ed it did not preferve any fenfible humidity ; for it is well 
known, that falts formed of phk^fticated phofphoric' 
acid are deliquefcent, and it is difficult to conceive, how 
the water which renders the acid liquid, remains, as 
Prieftley fuppofes, in the compofition of the earthy laU 
formed at the expenfe of the vitreous master, without 
rendering it more foluble. . Morveau, not fatisfied with 
the experiments of former chemifts, wifhed to know*lfrom 
his own experience, to what degree the concrete phofpho- 
ric acid a^led upon glafs; for this purpofe, he took a 
fmall but very thick phial of green glafs (white glafs, 
from the manganefe it contains, was liable to error, and 
being charged with phlogifton, is colourlefs). This phial 
was filled with phofphoric acid extra&ed from bones^ re- 
duced to a ftate of tranfparent deliquefcent glafs, and af* 
terward pulverized, r. e. the pureft that can be obtained 
in that way, the orifice covered with a fmall piece of 
well baked pottery, and placed in a crucible filled with 
Quartz fand. After being expofed to .the fufing heat of 
a furnace for one hour, he found the phial depreflTed in 
two places, as to the reft, but little deformed ; it was 
however nothing but a vitreous, folid, and homogeneous 
mafs, of a very light green, inclining in the middle to an 
opal whitenefs; it had no longer any favour or folubility ; 
thus the two glafles were perfectly mixed. At the be«- 
ginning a few vapours had pierced through the (and, as 
was expe&ed, and had (lightly agglutinated it. This 
chemift, however, confeflTes, that this experiment cannot 
be looked upon as abfolutely decifive with refpedl to the 
pure phofphoric glafs; as it is certain, that it contained a 
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quanfity oi oui^tic glafs^ which might have an evident 

influence on the refult. 
The confiderable ebullition of aluminous earth with Ci^^. 

native phofphatiu the ejQTays by the blowpipe announces, 

according to Morveau^ a fufficiently marked -affinity ; 
hence, he has obferved, that HefEan crucibles, in which 
diepureft phofphoric acid was pufhed to vitrification^ 
were covered with a vitreous coat. He does not, how- 
ever, think, that the infolubility of the mafs, which he 
hoks upon as the phofphoric radical, can be attributed tp 
the formation of an aluminous fait. If this was die cafe, 
the crucibles would be eafily perforated, and they would be 
at leaft evidently affed:ed throughout : inftead of which^ 
the vitreous coat is only fuperficial ; and what is worthy 
of attention, it is of a beautiful tranfparency, whilft it is 
at the centre of the phofphoric glafs, and far from the 
fides of the crucibles; and fometimes a whiter and more 
opake matter is perceived, which is of equal infolu- 
bility. 

. The phofphoric acid gives up alkalis to the vitrioKc, Alkalis. ' 
nitrous, and muriatic acids, even to the acetous in the 
moift way, but in the dry, it decompofes vitriols, nitrats, 
and alkaline muriats. It has been thought to have a * 
ftroi^er affinity to alkalis than thefe acids, becaufe when 
1 mixture of phofphoric acid and nitre, marine fait, or 
vitriolated tartar is expofed to a ftrong heat, thefe falts are 
deoompofed, and their bafes are found to have united 
with the phofphoric acid ; but this efiedl dees not happen 
ia {he humid wi^'f and is merely the confequence of the 
p^Siter^xiiy of the latter acid, by which means the other 
acids yield to the force of the fire and are evaporated. 

It precipitates filvcr from it's nitrous folution,* and^Metais, 
mercury from it's nitrous and. vitriolic folutions. . :- . . 

2. Pbofphorous acid^ Some -year* ago this- acid- was-phoipho- 
eonfounded with the phofphoric 5 chcmifts had nq idea "^"' ^^^' 
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iXiii combuftible bodies mighu be united with di^erd 
proportions of oxygen, and that phofpfabrud by burnir 
llowly formed ianother acid froni what it did when^a ra 
pid combuftion took place iVttH deflagration* It wi 
liavoifier who «iade it knt)wn in 1777, that the acid ol: 
tained by a complete combuftion of phofphorus forme 
' very different combinations from what it did when tl 
combuftion was flbw. In 1786, whcnMorveau publi(h( 
the chen^ical part of the Encyclop. Method, this acid 
diftidguifbed from the phofphoric by the name of act 
pbofphoriquephlogijiiquei and he begins by obferving, th 
as the nitrous acid, on loading itfelf with nitrous gas, b< 
comes phlogiflicated nitrous acid, fo ought the phofph( 
rio acid, that contains a certain quantity of undecompof 
phofphorus, to be called phlogiflicated phofphoric aci( 
the principles and properties of thefe, as well as of t 
phlogifticated vitriolic acid, being entirely analogous, ai 
each the folution of a fufphur by it's own acid. Sage g\\ 
this acid the name of vclatiU fuming phofphoric acid ; a 
Prouft obferves there is always a portion of this vol 
tile phofphoric acid, in the diflillation of phofphori 
which is to the phofphoric what the fulphureous acid 
to the vitriolic. The beft account of this acid is giv 
by Fourcroy in his Syjleme des Co7inaiJfances chimiques. 
is weaker and not fo powerful as the phofphoric aci 
contains lefs oxygen j and is the produft of a combuftic 
long and only luminous, by which the phofphorus a 
forbs a fmaller quantity of the acidifying principle, th 
when the combuftion is rapid and violent. 
How pro* As the phofphorous acid is never found in it's natu: 
ftate, it is prepared artificially by ccIlQfting it in a proj 
apparatus from the flow and only luminous coriibuftion 
phofphorus expofed to the air of the atmofphere. 
phofphorus be left expofed to the atmofphere, fo that t 
air is continually renewed, it begins by it's fohuion in t 
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Izot gas, it then combines by degrees with the oxygen, 
and it's acid is conveyed into the atihofphere in the ftate 
of ga8> whilft it's fucceffive formation is accompanied by 
flafbes of light eaiily obfervable in the dark. If, how- 
ever, this proccfs be performed in a clofe apparatus, with- 
out the air being able to circulate around the phofphorus, 
and into which the atmofpberic air is only permitted in a- 
qnantity fuSicient to keep up the luminous combuf- 
tipii, the acid formed envelopes the phofphorus with a 
vtpour, white during the day, but, luminous at night : 
tkis condenfes on the furface of the phofphorus, and at- 
■trafting the humidity of the air, diflolves and falls in the 
form of drops. Thefe drops are the phofphorous acid, 
bat the proportion of the principles, phofphorus and oxy- 
g^, cannot be afcertained on account of the water, which 
tXMnbining .with the acid, liquifies.it. 
The method of procuring it, therefore, is to have an ap* 

ma 

paratus that will adnlit the air by degrees, and receive the 
acid 18 it becomes liquid. For this purpofe, rolls of 
phofphorus are put intoglafs tubes, open above, and drawn 
to a point below, where they are alfo open ; thefe tubes 
I irp placed in a large funnel, fo that their extreme points 
I n¥iy be direflied towards it's ftem, which is received in a 
decanter. By fuch means, the pieces of phofphorus being 
ifolated, are not heiated by contaft, and are not fubjeft 
\ to be expofed to inflammation by a rapid combuftion, 
which 'often happens when placed naked by eac?h other 
luthe funnel. The funnel and decanter, placed on a 
.plate, is then covered by a glafs bell, having two fmall 
lateral holes with ftoppers, that are taken out or not, ac^ 
wriingas it is neceflary to increafe or diminifli the com- 
buftion. The bottom of the bell repofes upon water, with 
which the plate is covered, and which, at the fame time, 
affords the acid a proper menftruum. The liquid phof- 
phorous acid runs by degrees into the decanter, and abou^ 
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threfc times the quantity of the phofphonis is obtained erf 
it, which, before it's difference from the phofphorie acid 
was known, went by the name of phofphorie acid by deli- 
quefcence. The phenomena accompanying the formation 
of this acid, the weak light, and infenfible heat, fo diffe- 
rent from the burning ardour and lively flame obferved 
during the preparation of the phofphorie acid, prove, ac- 
cording to Fourcroy, that this acid not only differs from 
this laft, by a fmalJer proportion of oxygen, but alfo by 
the ftate of this acidifying principle, -appearing to be 
much Icfs fo]i(J, and retaining more heat than the phof- 
phorie, and thefe two differences explain thofe of it's pro- 
perties. 
irs proper- Thc phofphorous acid thus prepared, according to the 
procefs of Pellctier, is in the form of a white liquid, of 
the confiftence ©f a firup fomewhat ropy, forming ftriae 
on the glafs like an oil ; this confiftence, however, varies 
according to the ftate of the air dunng it's formation. 
It is more liquid when the air is very humid ; it's fpeci- 
fic gravity appears to be (omewhat lefs than that of the 
phofphorie ; it's four, fliarp favour, which fets the teeth 
on edge, is not very different from that of the phof- 
phorie, and the tafte is not able to diftinguifli them, the 
exccfs of the phofphorus in this not being evident. It 
alfo reddens the blues of vegetables in much the fame 
manner. It is not changed by light, which it refrafts 
more ftrongly than the phofphorie, from it's denfity. 
With heat it is very different, and, according ta,Pourcroy, 
it is by it's action it is to be particularly diftinguiftied 
Differs from from the Other. When the phofphorous acid is expofed 
phoric. i" a glafe retort, it firft lofes a part of it's water; when 
concentrated, blebs fuddenly arife from the bottom of thc 
veffel, and burft at the furface of the liquid, into at thick^ 
white fmoke, fometimes inflaming, when a fufficient 
quantity of air is in the apparatus. If this ^xperimeut be 
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made m an open veflel, each bleb cxpofes to the air a 
vivid deflagration, and expands an infeftious odour, as if 
arifing from phofphorated hydrogenous gas. Thefe in- 
flammable blebs continue a long time, and the phofpho- 
rous acid is not without grfeat difficulty deprived of the 
matter, /. e, of the phofphorus that forms them by it's 
difengagement, and thus brought to the ftate of very pure 
phofphoric acid. This, however, after a long operation,- 
is at laft eflfected, and the remaining acid prefents all thei 
properties of the phofphoric already related. In malting 
this experiment, it ought not to be forgotten, that the 
phofphorous gas only flies off when the phofphoroiis 
acu! isvery concentrated and hot, a proof, according to 
Fourcroy, that phofphorus not faturated with oxygen 
adheres to it very ftrongly. 

There is verylittle affinity between oxygen and the l^'* ^^}^^ 
phofphorous acid, although the laft is not faturated with rent bodicj. 
it, arifing, as Fourcroy affirms, from the great adherence 
of phofphorus in phofphoric acid. To produce it, it is 
in vain to expofe the phofphoroas acid to oxygeriovts gas, 
it is only with extreme flownefs it abforbs a fmall quan- 
I tity. Indeed, it cannot be converted into the phofphoric 
1 acid by thofe means, and it fucceeds only by a long ebul- 
lition; even the glafs made of phofphorous acid appears 
flill to retain a portion of phofphorus, as it differs from 
that made of phofphoric acid, by exhaling often a fetid 
garlic fmell, and emitting fparks of light on being rubbed 
in the dark, which pure phofphoric glafs will not. It is 
the fame with the phofphorous acid expofed to the air ; is 
very difficultly forms phofphoric acid, in fpite of the ten- -> 

dency of the azot gas to diffolve the phofphorus by releaf- 
ingit's bond with the phofphoric acid. It may be expofed 
many months to the air without being converted into 
phofphoric acid, but it is fomewhat fooner if it be diluted 
with a quantity of water. This indifpofition of the acid U> 
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change^ maSies it differ from feveral other acids thai may 
be compared with it on account of their weak acidifica-^ 
tion, and the fuperabundance of their radical. 

Hydrogen and hydrogen gas have no a3:ion upon tho 
phofphorous acidr It is decorapofed by carbon, red hot^ 
which feparates more phofphorus from it than from the 
phofphoric acid^ beaaufe it contaii>s more. In the cold 
there is no change ; fulphur has no action upon it in the 
cold, nor in the heat } becaufe the excefs of phofphorus 
cfcapes before it can unite to the fulphur. It has no ef- 
fed on the diamond. The aftion of this acid diluted 
with water, on tbofe metafs that decompofe this laft fluid 
more br lefs, differs from that of the phofphoric, by the 
hydrogen gas difengaged. This gas contains a fmall 
portion of phofphorus in folution, which renders it very 
fetid, without, however, it's being inflammable in the air, 
the quantity not being fufiiciently great. This difengage* 
ment pf phofphorus diflblved in hydrogen gas, according 
to Fourcroy, announces the combination that takes place 
to be only that of the phofphoric acid being deprived of 
the fubflance that conilituted it phofphorous acid. 

It is foliible in water in at! proportions, but on difen^ 
gaging this liquid in order to concentrate it, the phofpho- 
rus towards the end of the procefs leaves the acid, which 
becomes phofphoric acid. It cannot therefore be had 
folid, not becaufe of it's adherence to the water, but be- 
caufe it lofes at the &me time by the heat, the excefs of 

m 

phofphorus from which it derived it's diftinguifhing cha- 
rafter. This acid unites to moft of the metallic oxyds 
with which it forms falts nearly infoluble. Some give 
np to it, even at a low temperature, a portion of their 
oxygen, fo that by approaching to a metallic ftato, tl^cy 
convert it into phofphoric acid. This acid is flronger tkaa 
the carbonic, and weaker than the phofphoric acidj it fe- 
parates mod bodies united to the QrCt, even water^ in the 
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ferm of gas^ an4 it gives up to the fecond a1mo(l all it is 
united with. 

The pbofphorous acid, with alkalis and earths, forms phofjphlt«i, 
falls that are called phofphltes, of which the generic cha- 
rafters are, to emit a phofphorcfcent flame on bmng heatr 
cd; to give a little phofphorue when expofed to a great 
heat, and thus repafs to the ftate of phofphat, but in lefs 
quantity than before. The phofphite of potafh has a far 
line acute favour, very little luminous before the blow- 
pipe, veiy little deliquefcent, very foluble, and more fo by 
beat, and is precipitated by the folutions of lime, barytes, 
and ftrontian ; it's form is a prifm, with four fides termir 
Hated by a diedral futnmit. Phofphite of foda, is a four- 
.fided prifm, with a pyramid of four fides, it efflorefces 
ilightly, is fonjewhat more foluble by heat than in the 
coJd. Phofphite of ammonia, affords before the blowpipe 
fttong phofphoric fparks, and a flame with a white var 
pbury ring, and furnifties phofphorated hydrogenous 
gas by diftillation. Phofphite ammoniaco-magnefian 
unites to the weak property of the preceding, that of af- 
fording fulphat of magnefia with fulphuric acid, Phofr 
phite of alumin is ftyptic, of a gummy confiftence, and 
fwells in the heat, Phofphite of lime is in the form of 
powder, very neutral, pungent when acid, not to be de* 
compofed by any bafis. Phofphite of barytes is an infi- 
pid powder, very luminous before the blowpipe, the aci- 
diJe is more foluble than that of lime 5 it's folution i§ 
rendered turbid by lime water. Phofphite of magnefia 
is infipid, in flocks, or very fmall tetraedral cryftals, it 
efflorefces, and is very little foluble. With refpeft to the 
proportions of the component parts of the phofphites, 
they are as follows : 
Phofphite of potafh . . . . Phofphorous acid . . . .39.5. 

* Potafli 49.5. 

Water 11. 
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Phofphite of foda • • . • • .Phofphorous acid . • . .16.3« 

'Soda \..e3.7. 

Water ( 60. 

of ammonia Phofphorous acid . . . .26. 

Ammonia 51. 

Water 23. 

' of lime .... Phofphorous acid . . . .34. 

Lime 51. 

Water 15. 

of barytes . . Phofphorous acid . . . .41. 7- 

Barytes 5 1 .3. 

Water ^ . . 7. 

of magncfia . . Phofphorous acid . . . ,44. 

Magnefia 20* 

Water .36. 

Phofphites Chemifls, without fufpefting it, have been employed in 
"h!f^hats^^' the examination of alkaline and earthy phofph^tes. For 
ufing the acid prepared from the (low combuflion -of 
phofphorus, they imagined they were forming phofphats, 
inftead of which the formation of phofphites was the ef- 
feiSl. Hence Lavoifier obferved on the combinations of 
the phofphoric acid, from a rapid combuflion, that if the 
products of other chemifts were different from his own; 
it arofe from their employing another acid, /. e^ the phof- 
phorous. .It is to Fourcroy and Vauquelin that we arc 
indebted for a fyftcmatic inveftigation of thefe falts, f^T 
before, thefe phofphites were little or not at all known- 
Method of It is neceffary to recollefl;, that the phofphorous acid 
it^S^" differs from the phofphoric, by a lefs quantity of oxyg^-*^' 
or a greater proportion of phofphorus \ that it is formed ^\ 
a lefs temperature, and by flow combuflion, that it m^Y 
be looked upon as a folution of phofphorus in the phos- 
phoric acid; although it cannot be thus prepared, becau*^ 
the heat neceffary for this folution has rjaore affinity *^ 
, the phofphorus than this laft to the phofphoric aci^* 
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Hence, when liquid phofphorous acid is heated fome time, 
a luminous thick white vapour arifes in the dark, which 
is.Hghtcd at a certain degree of temperature, and is vola-# 
tilized phofphorus, which being once feparated from the 
phofphorous acid, leaves it in a (late of pure phofphoric 
acid. Thefe chara<9:eriftic properties of phofphorous acid 
are the real caufes of thofe that ferve to diftinguifli the 
phofphites. 

All phofphites are the produfiion of art ; by uniting 
their bafes with the phofphorous acid, and evaporating 
and cryftallizing the folutions when capable of it, and 
wafliing them well, when not. Some are formed by a 
double attraction, by mixing folutions of phofphites with 
thofe of nitric and muriatic falts. Although thefe phofr 
phites agree in fome refpeClst with phofphats, they differ 
from them in others. Their form, when fufceptible of a Their pro- 
regular one, is always more or lefs different from that of • 

phofphats with the fame bafis, Their favour is not the 
fame, that of phofphites having always fomething fetid, 
acid and of garlipk, not perceptible in phofphats. 

AH phofphites are fufible, afford, on bting heated 
in clofe veffels, a little phofphorus, thus paffing to the ftate 
of melted phofphats, and are then unchangeable. Bcr 
fore the blowpipe, all melt into a vitreous, tranfparent, or 
opake globule, and all emit on fufion, a phofphoric light, 
often even fparks of flame, accompanied with a ftrong 
fmell of garlick, and a white thick vapour, not obferved 
in phofphats. After this vitrification, they are converted 
into phofphats^ lefs in quantity than when phofphites. 
They undergo no change in the common air, and differ, 
^ to the water they contain, according to the fpeciea, 
Combuftible bodies have no more effe<9: upon them than 
upon phofphats. Some are very foluble in water; others 
weakly; and others not at all. Several are more foluble 
iu beM than Qold, and cryftallixe on cooling. They Qftei\ 
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reduce metallic oxyds by contaft or by heat, and then 
become phofphats by taking oxygen from thefe oxyds. 
They are nearly all decompofed by acids, even by fo^ie 
that are weaker than the vegetable; which proves this acid 
to have lefs attraftibn for the bafes than the phofphoric 
has. This laft difengages the phofphorus from them^ 
The phofphorous acid renders feveral phofphites more fo- 
luble, to whfch it adheres, ^nd which it brings to a ftate 
of acidulous phofphites. The nitric and oxygenated 
muriatic acid immediately change phofphites into more 
abundant phofphats. The bafes have a different attrac* 
tipn for the phofphorous than the phofphoric ; hence 
phofphites follow different lasvs of compofition from 
phofphats. Lime and magnefi a are here fuperior to fixed 
alkalis in attraftion, and bairytes yield it to lime. They 
in general decompofe other faline earths, except thofe 
with the fame bafis. Nitrats and furoxygenated muriats, 
with which they detonate by heat, change them into 
phofphats. Suroxygenated muriat of potafli inflames 
and detonates with them by fimple percuflSon, from the 
^xcefs of phofphorus they contain. They often reduce to 
a metallic ftate, more or lefs fo, oxyds diffolved in acids. 
Such are the general charafters of phofphites as defcribed 
by Fourcroy. 

The phofphorous acid attacks glafs in the humid way, 
but it's aAion is flow and very weak, and by no means 
to be compared to the a£Uon of the fluoric ; it however 
afts more powerfully than the phofphoric acid. 

Encycloped. Method, art. Acide Phofphorique, torn. 1, 
part 1. p. 202. Chimie. — Firfl: part of aDi£kionary of 
Chemiftry by J. Ker, art. Phofphoric Acid. — Phi^.ofophie 
Chimique, p. 6, 63. — ^The moft advantageous method 
of obtaining phofphoric acid, by Mr, Sucron, Apothecary 
of K!icl, in tjie Nordifch. Archives, No, 2.— -Boyle's Philo- 
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foph. works, by P. Shaw, M. D. 3 vols. art. Arttfir 
cial Phofphori, ^London, 1723. — Margraaf's Chemifch, 
Schriften, Berlin, 1768. p. 51, 84. 1 Keil.-^Mac- 
quer*s Chem. Wcerterb. 3 K. art. Phofphorfaure. — Ac- 
count of a Memoir of Mr, Prouft, oh feveral intereft* 
ing Points of Chemiftryj^icholfon's Journal, No. 45, 
p. 355.1— Creirs Neueft. Entdec. t. v. f. 135. — Journal 
de Phyf. par Roficr. t. 20. p. 187,'t. 28, p. 30— 
De Laflbne and Corvette, and in Crell's Chem. AnnaU 
1786. 2. p.. 463, Ueberfetzt von Mem', de TAcad. def 
Sciences a Paris, 1 780 — ^Wenzcl von der Verwandtfliaft, 
f. 220.— Crell*8 Chem. Journ. t. 4. f. 93. — Sur le Car- 

[ bone retire du Phofphrfre, Extrait d'une Lettre de M. 

: von Crell, an Citn. van Mons. an de ch. t. 23. p. 325. 
1797.— Extrait par le Citn. van Mons. fur la Cryftal- 
lization de TAcide Phofphoriquc, ibid. p. 74. — Syftemc 
dcs CQnnoiflances Chimiques, &:c. par A. F. Fourcroy, 
t. 2.p. 43. t. 3. p. 230. 
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It appeared on treating of fat, that by the dry di ft ilia- sj^acic 
lion of this animal (ubftance, befides an empyreuma- 
tic, partly fluids partly coagulated oil, an inflammable 
acid liquor was obtained, from which, by repeated 
diftillation, an acid may be procured, known by the 
name of the febacic acid, or acid of fat. 

According to Fourcroy's definition of it, it is an acid Fo«Tcr«y'i 
cxtraSed from fat by the aftion of the fire, likevvue fe- of it. ^ 
parated from it by alkalis and lime, with the affiftance of 
t ftrong heat ; it is a white, fuming liquid, of a very 
acid tafte and fmell, forming cryftallizable and fixed falts, 
with earth and alkalis, decompofing the muriat of mer- 
cury, and is decompofed by a ftrong heat. 

It had long been fufpe6led| from the (harp and fenfibl# 
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inipreflion which the fmoke of the fat of animals mad 
on the organs of fniell, that it contained a concealer 
Boriirliius, jicid. We are informed by Mprveau, that Qlaus Bor 
j-ichins, in the Tranfactions of Copenhagen (Collect 
^cad, part, etrang. torn. vii. p* 374) ha$ given a ftrikiii< 
pbfervation of the danger of Ae exhalations which arif 
from melting fat, which penetrate the noftrils, the eyes 
and even the lungs. The effeclb, however, of thefe exha- 
II! lations, were nearly all the proofs of an acid exifting ii 
that fubfts^ncc. They were likewife produced from th < 
diftill^tion of vegetable oils, and fome animal matter: 
analogous to them, and by the adion of acids in th^ 
coagulation of fluid oils. It was principally on this 
^*^"^*^* laft phenomenon, that Gartheufar, in hi^ I^emcnts 
of the Materia Medica, printed at Frankfort, in 1740, 
founded his opinion of the exiftence of an acid in fats. 

Thefe opinions, however, were but little better than 
conjeAurc ; and the firft perfon who proved by experi- 
ments, that animal fats really gave out an acid, was, ac- 
Gmetzma- cording to Leonhardi, Francis Gructzmacher, who pub- 
pto\Tci the liflied a diflTertation on this fubjeft, at Leipfig, in 174S. 
t! .!f;!I^*^"^ In 1/33, a more exaft analvfis of fat, and a more con- 
Ills, vincing proof of the exiftence of this acid in fat, was 

Rhadcs. publifliCd by Rhadcs, "at Gottingcn, in a little work 
entitled, Difler. de Ferro Sang. Hum. Aliifq. Liqu. 
Animal. 
^"^ In 1754, Segncr and Knape publiflied a diflertation 
on this acid, which contains fome well-made and inffc- 
nious experiments on the fuhjcft. 
Th^ experiments, however, of thefe chcmifts did no^ 
1^ |W ,w nt d* Aumont, when the firft edition of the Encv- 
db^pedia came out, from maintaining againft Gartheufar, 
tMl^hb.tcid had no exiftence, and that there was nd 
Wk^Lloid to be obtained in the analyfis of fats, lli;^ 
►fSKe!rinLcd9 ^orrcded in the fupplcm^nts ^f (he 
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great Haller, who pofitively aflerted, that the human fat Haiieraf- 
and marrow afforded, by means of heat, a volatile em- p/J^jnc*. 
pyreumatic and acid liquor, which effervefced with alka- 
lis, reddened the firup of violets, and produced cryftals 
byit's union with volatile alkali. 

Macquer, in his clremical diftionary, had only juft Macquer, 
mentioned this acid 5 and it is to Leonhardi that phe- 
mlfts are indebted for the addition of the article Fett- 
faure in his German tranflation of that excellent work. 

For the moft complete differtation on this fubjefl:, we 
are obliged to Crell, who has endeavoured, by a number q^^ 
of well-direfted experiments, to pcrfecJl the procefs for 
ihe reparation and reftification of this acid, and to deter- 
mine the properties of it's combinations with other fub- 
ftances. It is from the memoirs of this celebrated che- 
mift, fome experiments, repeated by Maret in the public 
leftures of the Academy of Dijon, and ^yhat the illuftri- 
ous Bergman has faid of it in his treatife on elective at- 
traSions, that Morveau has digefted the article y^i^ac 
tf«<^, \n the Encyclopedie Methodique. 

OP THE PREPARATION AND RECTIFICATION OP THE 

SEBACIC ACID. 

Crell, in order to feparate this acird from it's oil as it is His method 
obtained by the diftiilation of fat, and at the fame time °h?febac'.^ 
to procure it in a ftate of concentration fufficient for the ^^'^^ P^^^ 
examination of it's properties, made a great variety of 
e.^periments, the greater part of which, it appears, only 
ftrved to convince him of the difficulty of this operation. 

Having been perfuaded, from l)is experiments on fat, 
that the febacic acid was (imply d.ifengaged, and not pro- 
duced during the diftiilation, he conceived the hopes of 
fixing and uniting it with an alkaline bafis, which, at the 
fame time, would convert the oily part into a ftate of 
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foap, fo that nothing further would bencceffary than to' 
feparate the neutral fait from the oily parts of the foap;5i 
and experience juftified the theory of the proccfs. 

" I covered", fays he, " exaftly 8 ounces of recent 
quicklime, before it's extinftion, with one pound of pot-. , 
afti, and I left thefe two fubftances in a glazed earthen " 
veflel until the lime began to be extinguiflied. I thei) 
poured three pints of water upon them, and reduced it, 
by means of ebullition, to one quarter, and filtered it. 
^ This ley was found to be as ftrong as that which goes by 
the name of foap-boilers' ley, and fupported a frcfii egg 
in the famiB manner. 1 then took .one quarter of this 
folution, added a little water to it, and boiled it with one 
pound of ox fuet, until all the humidity was nearly eva» 
porated, and the whole well combined together. I then 
added to it the remaining parts of the ley, and continued 
to boil the whole, ftirring it from to time, until the mix- 
ture became tranfparent, and, as it were, mucilaginous, 
and until it became, on cooHng, of a gelatinous con- 
fiftence 5 it had then all the appearance of common foap 
before common fait is added to it.'* 

The next circumftance, w^as to decompofe this* foap, 
and by fuch means to feparate the oil from the neutra] 
fait that would be formed. To do this, Crell preferred 
alum as the cheapeft method; andbecaufe he had no fear 
of it's dccompofing the febat of potaft in the moift 
way. 

lie diflblved the foap prepared with the fat, in boiling 
water, and added to it a little alum, flightly broken. 
Scarcely was it in the water when the fixed oil arofe tQ 
the furface; this he (kimmed off, and repeated the pro- 
cefs of adding alum, and fkimming it, until nothing 
more arofe to the furface. He then filtered the ley, 
which was of a yellow colour, and had a bitter tafte, in 
order to feparate entirely the precipitated alum, as well as 

4 



Bmie pfrttf of the fixed fat, which ilill floated oh the top^ 
ind h^ evaporated it to drynefs. 

Elaving procured by thefe means, the febat of potafh,- 
be endeavoured to difengage the acid from it by means of 
alum^ in order to be certain of it's palling over without 
being mixed with the vitriolic acid ; but he recolle£led^ 
that the contaft of the inflammable matter had favoured 
the decompofition of a part of the alum ; and he wa^ 
convinced, from an evident odour of phlogifticated vitri- 
olic acid, perceptible at the mouth of the veflel, that the 
produ& would not be lefs changed with this foreign acid j 
he therefore returned to the ufe of the vitriolic acid, a» 
the moft Ample method, and which did not require fo 
much trouble, or fo ftrong a firp. 

He repeated thefe operations more at large, t© deter-* 
mine exaftly the proper quantities, and after many trials^ 
he found, that to fix pounds of the abovementioned pre-« 
pared fosp, of a gelatinous confidence, it was neceflary 
to add nearly 22 ounces of atunj previoufly diflTolved it| 
water ; that after having filtered and evaporated the li- 
quor, nearly 21 ounces of fait were obtained, part of 
which was vitriol of potafh, part febat of potafli, and a 
little alum not decompofed. 

To three parts of this faline refiduufti, four ounces and 
a half of common concentrated vitriolic acid are to be 
added, which give rife to heat and vapours ; the whole is 
then to be diftillcd by increafing the fire by degrees, and 
the produce will be a little more than five ounces of a 
ydlow, fuming liquor, which is the febacic acid. 

In general,- this acid is fufficiently pure > it is, however^ 
well to be certain of it's not containing any vitriolic 
acid. For this purpofe, a Ihtle acetite of lead is to be 
poured on it, and if the precipitate be not perfeftly folttv- 
ble in vinegar, it is a proof of the formation ot vitriol of 
kad, and that the iebacic acid contains a portion of the 
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vitrioUc acid. But the moft certain method is, t<r redlf- 
til the febacic acid upon a portion of the fame fait ; and 
it is on this account that Crell recommends the refervc 
of one fourth part of it, becaufeit not only leaves behind 
it all the foreign falts which may have come over with it, 
but alfo it's yellow colour. 

The produft of this reft'vfi cation is a cTear colourlefs 
, acid, dill, however, fuming, and of a very pehetrating 
^ odour. 

' Accordinsr to Morveau, this acid has been for feveral 
years demonftrated in the public leftures of the academy 
of Dijon, by Maret ; and the proceffes indicated by 
Crell, have conftajitly fucceeded^ (vide Nouvelles de la 
Rcpublique des Lettres de M. de la Blancherie. Ann, 
1782. No. 17.) 
Another Inftcad of reducing the fat to a fiate of foap by an 

plocuiing alkali, it is generally decompofed by quicklime, in the 
*^ following manner : The fat is previoufly melted in an 

iron pan, feme pulverized quicklime is then added, and 
at the beginning it is con itautly kept ftirring; towards the 
end of the procefs a very ftfong heat is applied, taking 
care, by railing the veflel, not to be expofed to the va- 
pours. When the whole is become cool, the fat is > 
found to have undergone a lofs of folidity ; it is* to be 
boiled in a large quantity of water, the ley filtered, eva- 
porated, and a Very acrid, brown fait is obtainetl, which 
is ihe febat of lime. This fait is very foluble in water; 
but as it would be too tedious and even difficult to purify 
it completely by repeated cryftallizations, it is eafier ef- 
fefted by expofing it to a heat capable of -roafting the oil 
that blackens it, after which it is fufficiently purified by 
one folution ; it leaves it*s oil on the filter in a ftate of 
coal, and nothing remanis but to evaporate it. 

As it is better to add more lime than is neceflary for 
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laturalioh^ iiijcircler to multiply the points of contafl:^ and 

to render the decompofition of the fat complete^ the folii-* 

tJon generally contains a little quicklime, and this is eafily 

taken away by the. addition of fome water impregnated 

with carbonic acid, which does not decompofe the febat ' 

of lime. 

This fait, diftilled in vitriolic acid, gives up it's febacic 

acid in the fame manner as the febat of potafti. 

Nature dnd properties of the febacic acid. This acid, Pure feb>- 

cic flcid* 

[ when pure, is a pellucid, colourlefs fluid ; but deprived" 
of it's water, it is in a gafeous form. When, however,* 
! it is jiiff extricated from fat, it is united with part of the It*s j»-oper- 
», oil, which gives it a gold yellow, or reddifh colour. The 
1 a6kion of the fire likewife gives it a yellow colour. 

It's aroma is infupportably ftrong, penetrating and 
. fuflbcatii^. 

It's favour moderatel)' acid, fliarp, and burning. 
It reddens the tinSure of litmus, but fcarcely the firup 
of violets, and it effervefces with alkalis and earths ia 
their mild (late. United with potafh to the point of fa- 
turation, it forms quadrilateral daggerfl^aped cryftals, 
fixed in the air. To the tafte, they are (harp, -fail ne, 
i nearly ammoniacal, but milder. This fait does not in- 
flame m the fire, or decrepitate when caft on red hot 
coals. On diftillation, gray vapours arife, which form a 
gold yellow, but very weak acid, of the fmcll of fpirit of 
tartar : the refiduum is alkaline and mixed with coal. Ic 
is decompofed by the vitriolic, nitrous, and muriatic 
acids J and on diftillation with thefe, it's acid part is forced 
over. Alum has the fame effeft. On the contrary, 
rinegar, fluor and phofphoric acids, and white arfenic, 
^ incapable of decompofing this fait in the dry way, 
and confequently of liberating it*s acid. This fait is the 
ffhaceum potcjfinum of Bergman, or the febat of potafh. 
With foda, it forms brownifti cryftals, which by mo- 
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derate fuiion^ folution^ and evaporation^ although tome^ 
,what difficult, yet at laft form white fpearfliaped cryftals,- 
This fait deliquefces by a gentle heat, but becomes folid 
again on cooling; from which, as a middle point, four-^ 
cornered cryftals arife^ ending for the naoft partiii three^- • 
cornered, pointed pyramids. In the air, they eflBorefce ' 
and become white* They refcmble in tafte^ terfa foliata • 
tartari. 

The febacic acid, faturated with volatile alkali, afibrds 
' a white ammoniacal fait, capable of fublimation, and re- 

fembling common ammoniac in tafte, and it's cooliDg! 
property, but which cannot volatilize iron and tdoodftoo^. ^ 
in the fame manner as common ammoniaci 

With limp, this acid forms an earthy fait, producing' 
fexangular cryftals terminating in a flat furface'. The 
tafte is fliarp and fatine, but not fo burning as the muriat 
of lime. It is eafily foluble in water^ but infoluble in 
alcohol ; nor does ic deliquefce in the air. It is not de-^ 
compofed by alum. 

It does not form a cryftallizable fait with 'magnefia^ , 
but unites with it into a gummy bitteriih mafs, which is 
very deliquefcent in the air, called by Crell, fal amarum 
animale. 

This acid unites to the earth of alum with the greateft 
difficulty. This earth, precipitated by fixed alkali, and 
Hill moift, on being diffolved and expofed to evaporation, 
formed with it a (liapelefs fait, that was harfli, and con- 
traded the organs of tafte. 

This acid, according to Crell, has no aftion on filex; 
but Morveau is difpofed to believe, that it afts, if not 
tipon pure quartz, at leaft upon glafs. Crell having di- 
gefted it feveral times upon gold, aKvays obtained a whitej^ 
earthy precipitate, which was not calcareous earth ; and 
Morveau thinks, that the acid a£ls upon glafs in a fimilar 
way to the fluor acid. This conjefture appears to him 
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-"iprobable^ from obfehving fince, that the etnpyreumatic 
fioipy acid attacked and very fenfibly wafted the glafs, 
. Tbe.febacic acid, boiled upon gold leaf, and upon pla- 
4iiia, appears to commence a folution, but fo weak that 
"Crell, after many experiments, defires a further examina- 
tion. When mixed with the nitrous acid, it diflblves 
[ ^U, even in the cold ; it uniteSi although difficultly, 
with the calx of gold, and forms a cryfiallizable fait; it 
■does the fame with the precipitates of platina. The one 
affords yellow, the other yellowiih brown cryftals. It 
precipitates gold from it's folution in aqua regia of a yellow 
colour, and platina of a yellowifli red. Thefe precipi- 
tates, when edulcorated, attra6b moifture from the air; 
but that of the platina, which is become grayifti yel- 
[■ low, the leaft, 
• It diffolves metallic filver in fmall quantity, which is 
precipitated by muriatic acid, of a white colour, and by 
copper, in the form of metaU By means of long di- 
geftion, this acid diflblves the calx of filver, and afi'ords 
fmall, dark coloured cryftals* It precipitates this metal 
J i| fiom it's folution in the nitrous acid, of a white colour ; 
It deprives the vitriolic acid of it's filver, but yields it 
to the muriatic. 

By repeated extrafliion from living mercury, it changes 

it into a filver coloured mafs, which is not dcconipofed 

oy common fait, • but refigns it to copper in a metallic 

fete. It deprives the nitrous folution of mercury of it's 

fiietal. The precipitate obtained from corrofive fubli- 

mate is in great part diflblVed by it in the cold, and the 

'extraded folution, by a moderate heat, affords a real 

rtite fublimate, which is extremely difficult to be dif- 

fclved in water, even by a digefting heat, and affords a 

white precipitJate with potafh, which is therefore very 

different firom the common cor ro five fublimate. With 

volatile liver of fulphur, this folution affords a black pre- 
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cipitate, wfiich, in a fhort time, leavers a ctnoahari iK 
colours copper white, even when rubbed tipon it in a d^ 
ftate. The Iblution of common corrofive fubhfkiate pre- 
cipitates the febacic acid white, which is a peculiar cto- 
rafter of it, and fhows that this acid prefers mercary 
before any other. This acid changes the furfaceof copi; 
per, even in the cold, to a greai colour} but by the s&A* 
ance of heat, a fotution is obtained, which, on dvapo^ 
rationy is inclined to cryftallize, but deliquefcet again it 
the air. It neither takes this niietal from the vitriolic nor - 
iiitrous acid. . . _ 

With iron, it affords a folution of an aftringent tafl% 
and needle-fliaped cryftals, which deliquefce in the air. 
It neither precipitates iron from it*s vilrioKc nor nitnmi 
folution. ^ 

It only corrodes lead in it*s metalfic ftate, and cauffs ar 
turbidnefs. It diflblves minium in larger quantity, and 
changes the' infoluble remainder to a whitfe powdeni" 
This febacic folution of lead has a fweetifti tafte, andii 
not deconipofed by common fait. It precipitates fc^l 
from it's nitrous folution, and forms with it white, needle- 
Ihaped cryftals, eafily foluble in water, which being eva- 
porated a pulverized mafs is produced, not very capable of 
imbibing moifture, but decompofable by the vitriolic 
acid. According to Bergman, it decompofes the murilt . 
of lead. It precipitates the folution of the fiagar of 
lead, of a white colour, yet this precipitate is again difr 
folved by ftrong vinegar, when it is perfectly free of vitri^ 
olic acid. 

It corrodes pure tin'filings in the cold, but more fobf 
heat, to a yellow powder, from which an extremely dif- 
s^reeable fmcll arifes ; by repeated filtration, this iliH/ 
remains turbid; but after repofing fome time,, it dg>ofit8 
a yellow powder, and receives a beautiful rofe colour. 
This yellow corroded powder aflTords, with water, a white 



iit, which feadily deliquefces in the air. tt dq>rires the 
^guliiie acid of it's tin. According to Bergman, this 
icid likewife deconipofes the muriat of tin. 

The febacic acid has no effeft on the regulus of anti- 
tt\ony in the cold ; but it readily diflblves it by means of 
teat, and produces, on evaporation, cryftals, which arc 
fixed in the aif i If this acid be added to a diluted;^ fatu- , 

wtedj reguline foluttoii of antimotiy which has been fil- 
tertd ) imd becomes no longer turbid by the addition of 
*water, a white precipitate takes place, which, after edul- 
coratiori, digeftion with water, and evaporation of the 
filtered fluid, affords a whitifli yellow powder, that be^^ 
icoihes muift in the air^ and produces fmall cryftals. Ac- 
co/ding tii B^iPgmati, of all the acids^ the febacic moft 
teadtty unites with the regulus of this metal. 

It readily diflblves zinc, and in great quantity ; but does 
not decompofe the vitriolic and nitrous folutions of thir " " 
metal. 
This acid has no effect on bifmuth in it's metallic 
\ ftale/ 'everfby a digefting heat. It diffolves, however, it's , 
. .caU precipitated from nitrous acid, in the cold. This is 
! precipitated by water, in the form of a white powder, al- 
I though neither the vitriolic nor muriatic acid has any 
I effcft. This acid alfo produces from the common folil- 
: tioa of bifmuth, a' white powder, although the folution 
; bas been made by fo diluted a nitrous acid as not to be 
changed by the addition of water. The edulcorated pre- 
cipitate, digefted with water, filtered atid evaporated, af* 
ibrdi a white deliquefcent refiduimi. 

It has DO eiTe^b on the regulus of cobalt, but readily 
diiOTolves itS calx. This folution ■ mixed wilb faltpetre, 
and evaporated^ affords a fait, which diffo*lved and exfic- 
cated^ forms a fympathetic ink. It does not precipitate 
cobalt firom it's nitrous folution. 

If s 
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It does not diffblve nickel in it's metallic ftate^ be 
forms with it's calx a green folution. This is not deeom 
pofed by the muriatic and nitrous acids. 

Jt fparingly diffolves white arfenic in the cold, by th 
means of heat, more abundantly; on becoming cool 
fmall cryftals are depofited. 

It has no effe6b on the nitrat of arfenic. It reduce 
white arfenic by diftillation. It diffolves manganefe in 
quantity, forming a clear folution, but does not decora- 
pofe the nitrbus folution of this femimetal. 

Mixed with an equal quantity of highly reftified fpiril 
of wine, it fmoaks without becoming very warm. H 
this mixture be extrafted by a gentle heat after a previous 
.digeftion for fix hours,- it gives a liquid, which when 
added to water produces a milky iappearance, and by de- 
grees dcpofits an oily fluid, aad is a kind of febacic aethei 
or naphtha; 

The aftion of the febacic acid on oils has not beer 
examined. 
TheafTmi- With rcfpe^l to the affinities which the febacic acic 
i;.g to Berg- bas to Other fubftances^ they are given by Bergman ifi 
"^^- the follow inof order: 



MoiJ} way. 


• 


Dry way. 


. Lime. 


Lead. 


Lime, 


Barytes, 


Tin. 


Barytes. 


Magnefia. 


Copper. 


Magnefia, 


:Pota{h. 


Bifmuth. 


Potafli. 


Soda. 


Antimony. 


Soda. 


Ammonia. 


Arfenic. 


Calces of Metals. 


Argile. 


Mercury. 


Ammonia. 


Calx of Zinc: 


Silver. 


Argile, 


Iron, 


Gold and Platina. 




Mangapefe. 


Water. 


- 


Cobalt. 


Alcohol. 


1 


Nickel. 


Phlogifton. . 
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From this (late of affinities it feems, Bergman has 
"placed the earths before the alkalis ; yet he appears to be 
doubtful of the alkalis yielding this acid to the earths^ 
and on perufing his diflertation, he feems more willing 
to believe that the contrary ought to take place. This 
celebrated chemift, however, has not faid upon what 
ground he formed this conjefture ; but Morveau has 
feen it confirmed with refpeft to the cauftic potafh, 
which very certainly decompofes the febat of lime. 
Morveau, therefore, has prefented a table of affinities of 
this acid, in the Encyclop. Method, for the moift way^ in 
the following order, acquainting his reader that the place 
of the barvtes is not yet wejl determined. According 

Barytes. Alum. 

Potaih. Metallic calces. 

Soda. Water. 

Lime. ' Alcohol. 

Magnefia. Phlogillon.. 

Ammonia. 
In the dry way^ the metallic fubftanccs go before am* 
donia and alum. It attrafts alum fo vieakly, that if a 
(olution of alum be poured into a fokition of febat of 
lime, no precipitation takes place. 

' Diftilled upon alkaline vitriols, it difcngages a little ful- 
phurcous vitriolic acid ; this dccompofition takes place, 
^cording to Morveau, by means of the phloglfton, 
5vluch the xpofl pure febacic acid always contains. 

It is not aAoniftiing that it precipitates the acidulou3 
^rtritepf potafh, when poured into a folution of tartar of 
potafly, and alfo the nitrat of potafli, although the nitrous 
2ci(l deprives it of the alkali, in the moift way, becaufe, 
^cording to Morveau, in the dry way, the nitrous acid 
fc^^omes weak by phlogifton. With refpc£l to the mu.- 
riatic aci<^, when diftilled with the febat of potafli, thp 
^ciJ which comes over, Crell fays, precipitates the cqr^ 
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rofive muriat of irrcrcury,- of a white colour, which i» 
the charafteriftic of the febacic acid ; hence Bergman, 
who had under his eyes the work of CreH, has put the 
mOriatic acid before the febacic, in the order of the affi- 
nities of alkahs, whether in the moift or dry way. 

/ 

t 

THE SE^ACIC COMPARED WITH OTHEH ACIPS. 

Sebacic Jt is now pretty well afcertained, that this acid exifls 

acid com - ' , n i xi • i* 

pared with ready formed in fat, and in conliderable quantity, fince, 
otier aci s. ^^^Qfjij^g ^Q Crell, two pounds of fuet afforded him feven 
ounces two fcruples of this acid. It likewife appears 
froni the before^mentionecl experiments, that this acid 
was direftly feparated from fat by means of alkalis and 
earths, even in the humid way, at leaft by a heat top 
weak to be tegarded as the produft of the fire; which 
- {slQb are fo'very conclufive, as to appear to Morveaii to 

need no other proof. 
, It attra6^s th.efe fubftanCes, and forms new falts with 

their bafes, which Morveau caWs febatSy according to th^ 
.principles of the new French Chemical Nomenclature 
By means of heat, it is-refolyed into a gas; it is there 
fore, according to the laft mentioned chemift, compofe' 
of vital air, the acidifying principle, and an acidifiabl 
bafis, like all other acids. 

' The aQion of the fire likewife gives it a yellow coloui 
and it Itaves a refiduum that announces a partial decom 
pofitjon, on which account, jCrell regards it as holdin 
the medium between the mineral acids that refift a dil 
tilling heat, and the vegetable acids that are decompofc 
by it. 
With the According to this chemift, it hag fome of the proper 
acid, ties of the muriatic acid; thus it forms, with potafh, 

fajt capable pf melting in the firp without being decom 

4 
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. fofed ; it aJ9i$ powerfully upon ^old when mixed with the 
nitrous acid j it precipitates the nitrous folution-of filver; 
it forms a fublimate with mercury^ which folutioa is not 
rendered turbid by common fait ; and purp water fepa- 
rates antimony from it-. It, however, differs from it ii|L 
the moft clear and evident mamicr by precipitating a fo - . 
lution of corroljve 'fublimate, which no other acjd is car 
pable of performing; and by it's ammoniacal fait, wh^ 
mixed and fublimed with fait of iron, not forming flowers 
containing thi$ metal, * . ^ 

This acid has likewife been compared to vinegar, for. Vinegar. 
according to Bergman, earthy and alkaline febats have a 
very great analogy with thofe falts that are formed by the 
union of the acetous acid with the fame bafes; but it is 
very certain, that the febats of potafli and of foda cryf- 
tallize in prifms or in needles, and are much miore fixed in 
the fire and air. 

Gren formed a corije6lure, that it was the acid of fu- oxaiic acW. 
gar, which he looked upon as confirmed by .an experi-« 
went of Riecken, who, by extrafting moderately fl:rong 
nitrous acid froni ox fuet, obtained a very pure acid of 
fugar. Previous to this experinient, Scheelc, having 
boiled fome animal fat with about half it's quantity of li- 
tharge, and a fuflScient quantity of water, procured afweet 
fubftance from the decanted liquor, which evaporated to 
the confiftencp of 4 firup; and having repeatedly ex- 
trafted nitrous acid from it, afforded him the acid of 
fugar. The difference, however, between the faccharine 
tod febacic acids, is now v^ry well afcertained. 

Metherie looks upon it as a peculiar acid e^^ifting in otiier op.. 
fat along with the faccharine matter, whilft it appears'^ 
very probable xto Leonhardi, that it is a peculiar modifi- 
Patiou of the common vegetable jicid, differing in it'« 
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Dwing to an acid ; bcfides, if this fniell dfpend)p4 
11 acid, he thinks, it would probably difappear upon 
;*it in contaft with the alkalis, as the acid wopld 
2 abTorbed, which is not the cafe. He therefore 
des, that it depends upon a portion of the fat, con- 
into gas, and undoubtedly changed in it's nature, 
samining the different proceffes whidh former che- Proccffet 
m ployed to obtain the febacic acid, Thenard be- ployed for 
itb Crell, who in order to feparate the fcbacic acid the^fcb«ric 
le produft of diftillcd fat, firft added to it a certain ^^'^^ ^^'' 

* , . . mined,* 

;y of potaflh, after which he filtrated and evaporated 
s the fait he got w^s mixed with oil, he calcined it, 
ved it in water and evaporated the folution. By 
eans he obtained a fait of confiderable whitenefs 
a foliated texture, which being put into a retort 
ilphuric acid and di[i:illed, afforded a pungent and' 
; acid. This procefs however appearing inconvc- 
he employed another; for being perfuaded the acid 
*xifted ready formed in fat, and was not the pro- 
f diftillation, he formed a foap with fat and pofafh, 
^ated this foap with water, in order to diifolve the 
)f potafh formed in it. But as the water, befides 
)at, diflblved alfo fome of the fat combined with 
, he added to the folution of this febat oF potafli 
■ this foap a fuflScient quantity of alum, by which 
; febat of potafli with only an admixture of fulphat 
afl> ; this he evaporated, poured fulphuric acid upon 
y fubftancc, applied heat, and febacic acid pafftd 
into the receiver; In the chemiftrv of Dijon is a 
:nt procefs ; the fat is there calcined with lime in a 
)le; the fubftance lixiviated with a large quantity of 
; the. water holding the calcareous febat in folution, 
rated : and this calcareous febat is introduced into 
ft with fulphuric acid^ and the fcbacic acid paflcs 
ioto the receiver. 
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quantity of phlogifton, and holding the middle place be- 
tween the faccharinc acid and vinegar. 
• The analogy of this acid with the empyreumatic o'tfy 
acids of fome vegetables is according to the opinion of 
Morvcau much better eftabliflied, than with thofe already 
mentioned. Crcll has extrafted one by diftillationof the 
butter of the cocoa, and having rcftified and tried it's 
combinations, he found it precipitated the folution of 
filver; formed a cryftallizable fait with lime, which did 
not deliquefce ; and with the volatile alkali produced a 
real concrete ammoniacal febat, very different from that 
which vinegar afllbrds, &c. ; from which he thinks that 
it was the fcbacic acid. Having likewife found it in 
fpermaceti and in human fat, and that of fifh, and qua- 
• drupeds, he concludes, that this acid originates from the 
organized bodies of both the animal and vegetable 
world, and is an 3.c\d fui generis. 
Expert- The laft chemifl who has extended our knowledge on 

Thenard. ^^^ febaclc acid is Thenard. The principal objeft of 
the experiments of former chemifts was to prove that the 
produft of the diftillation of fat contains a peculiar acid 
of extreme volatility, and of fuch a poignant and fuffo- 
eating nature, that it cannot be refpired without fome de- 
gree of danger. Thofe which Thenard gives an account 
of prove, ift. That this produft'aftually contains ape- 
culiar acid, which however fo far from being 'volatile, 
odorous and fufTocaling, is, on the contrary, folid and in- 
odorou?. 2d. That it contains acetous acid. 3d. That 
this new acid Ims no part in tht fmell of diftilled fat. 
4th. That by all the proccfTes hitherto employed to ex- 
tra£l the febaclc acid, nothing is obtained but a foreign 
acid, and that confequently the febaclc acid has not yet 
teen known. 
Mct<"-(^ of Having difiilled a confidcrable quantity of the fat of 
obt^i iiig pQipU Thenard, in order to obtain the fcbacic acid, treated 

acid.' 
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the produft at feveral times with hot water, and poured 
acetiteof lead into the liquor; a flaky precipitate was 
formed, which being collefted and dried, w^as put with 
fulphuric acid into a retort and heated. The liquid of 
the receiver had no charaSer of acidity, but in the retort ^ 
melted fubftance floated at the top, analogous to fat, 
which being carefully feparated and waftied well, was 
boiled with water. By heat the water totally diflblved it, 
and by refrigeration cryftalline needles were depofited, 
of little confiftcnce; thefe needles were acid and had pe- 
culiar properties. To be certain they were not th^ pro- 
duft of the fulphuric acid, diftilled fat Was treated with 
water* and the liquor being filtrated and evaporated, nee- 
dles were obtained having prccifdy the fame properties. 
To procure this acid, likewife, the diftilled fat being 
treated with water, the filtrated liquor may be faturated 
with potafh, evaporated, and poured into a folution -of 
lead. A precipitate is here formed which is a lebat of 
lead, that is to be treated as above yvith fulphuric acid. ' . 

Such are the three methods Thcnard employed to obtain 
the febacic acid : according to this chemift it's properties 
are as follow : 

It IS without fmell, it's tafte flightly acid, it melts like It's proper-^ 
a kind of fat, confiderably reddens tinfture of turnfol, 
and is more foluble in a hot than cold temperature. Boil- 
ing water, faturated with the febacic acid, becomes folid 
by refrigeration ; alcohol diflblves a large quantity of it ; 
it cryftallizes in fmall needles ; with care it may be ob- 
tained in the form of long, large and beautiful brilliant 
lamellae; it precipitates the acetite ahd the nitrat of lead, 
the nitrat of filvcr, the acetite and nitrat of mercury ; it 
faturatcs the cauflicity of the alkalis, forming with them 
foluble falts ; with potafh it forms a fait that does not de- 
liquefcc, which has but little tafte, and which, if fulphu- 
ric, nitric or muriatic acid be poured upon it, becomes^ 
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turbid and depofits iebacic acid; when it's folutioois 
concentrated and piixed with one of tbefe acids it becomes 
folid ; finally^ it does not render turbid the water of lime; 
biM^ytes and ftrontites, Thefe properties diftinguifli it 
from all the other acidsj and prove it to be ofi acid fui 
generis. 
To feparate . To.ffipafate the acetous acid from the produfl: after dif- 
i^i/fi^m"* tillatioji of fat, this produft of the diftUled ftt is treated 
the produA vyith watcr, the liquor faturated with potafli and evapo- 
Woncf fat rated. When the fubftance is drv, Thenard introduced 
it into a retort with dilute fulphuric acid, or phofphoric 
a^id, and didilled it, and ^n acid was obtained having all 
the charai6lers of acetous acid ; with potafh it forms a fo*- 
liated fait. Thisf fait melts in the heat, a;id when expof- 
^dto the itir, deliquefces fpeedily a«d completely, it'« 
tafte is extremely pungent; with a folution of nitrat of 
mercury, it forms a precipitate cryftallized in the form of 
fpangles. When fulphuric acid is poured upon }t, ace- 
- •* tous acid is difengaged in abundance. Sometimes the 
water with which the prdduft of the diftilled fat has been 
treated, contains fcarcely any thing except acetous acid, 
fo that to obtain acetite of potafli, nothing more is'necef- 
fary than to evaporate the liquid. The quantity of fe- 
bacic and of acetous acid formed in the diftillation of fat, 
varies in proportion to the greater or lefs^ degree of 
heat. 
The odorous In order to examine the odorous matter arifing^ from 
^"h^^fat ^^^ diftillation of fat, Thenard introduced fome fat, which 
examined, j^^^j jyft ]^^q^ diililled, and the fmell of which was ex- 
tremely pungent, into a tubulated retort. He adapted 
to the neck of the retort a receiver which contained tinc- 
ture of turnfol. Having diftilled it with a gentle heg^t, 
the receiver became thereby filled with a (Irong odour> 
and yet the colour of the tin£Vure was not ^ changed, a 
convincing proof, he thinks, that the fmell of diftilled fat 
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) uaocil jg ^^j owing to an acid ; befides, if this fniell di?pendf4 
^^^^ ' upon an acid, he thinks, it would probably difappear upon 
^ ^' placing^it in contaft with the alkalis, as the acid wopld 
?^^^^ then be abforbed,. which is not the cafe. He therefore 
^^^^P concludes, that it depends upon a portion of the fat, con- 
verted into gas, and undoubtedly changed in it's nature. 
ter nb In examining the different proceffes which former che- Proccffet 
treaie miftsemployed to obtain the febacic acid, Thenard be- ployed for 
"^^?«" gins with Crell, who in order to feparate the fcbacic acid J*i^e^fcb"dc 
^^-^ from the produft of diftillcd fat, firft added to it a certain ^^7^ *^-'^^- 

t ^ * . mineiL* 

'tior,; quantity of potafti, after which he filtrated and evaporated 

^? *" . it. As the fait he got w^s mixed with oil, he calcined it, 

*^ ^^' rediflblved it in water and evaporated the folution. By 

*cpoj' this mfeans he obtained a fait of confiderable whitenefs 

^^' and of a foliated texture, which being put into a retort 

•^ ^ with fulphuric acid and di (tilled, afforded a pungent and' 

^1 CI filming acid. Tliis procefs however appearing inconvc- 

^^^' nient, he employed another; for being perfuaded the acid 

-Gf offatexifted ready formed in fat, and was not the pro- 

*^^^ duft of diftillation, he formed a'foap with fat and pofafli, 

-^'^}§ and treated this foap with water, in order to diffolve the 

febat of potafti formed in it. B^t as the water, befides 

^^' I Jhe febat, diflblved alfo fome of the fat combined with 

potafh, he added to the folution of this febat oF potafli 

°* I and of this foap a fuflScient quantity of alum, by which 

he got febat of potafli with only an admixture of fulphat 

of potafh ; this he evaporated, poured fulphuric acid upon 

I the dry fubftance, applied heat, and febacic acid pafftd 

over into the receiver; In the chemiftiv of Dijon is a 

different procefs ; the fat is there calcined with lime in a 

crucible ; the fubftance lixiviated with a large quantity of 

water; the, water holding the calcareous I'ebat in folution, 

evaporated ; and this calcareous febat is introduced into 
« 

a retort with fulphuric acid^ and the fcbacic acid pailcs 
Over into the receiver. 
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Thcfe thrce'proceflesThenard repeated with great 
a;od obtained the following refulls. The firft of Crcll's 
proceffes, and that of the chemiftry of Dijon, afford «d 
him an 9,cid that had all the charaileriftics of the acetous 
acid ; with potafli it formii^d a foliated deliqiiefcent fait, of 
an Qxlremely pungent favour, and which treated with Tv^l- 
phuric apid gave a large quantity of vinegar. He thiir».ks 
V that if Crell, as ha aflerts, did obtain a fuming and pL::fcn- 

gentacid, it was a fmall quantity of fulphureous acz^id, 
proceeding from the deconipofition of a certain por- 
tion of fulphuric acid, by the fat, or of the-carbon of the 
, acetous acid difengaged from it's combination. In m sIct 
ing the fecond procefs of Crejl, Thenard aflerts, no ace- 
tous acid is obtained, but an acid which is nothing but the 
muriatic. In faft, it forms with the nitrat of filver 3 pre- 
qipitate infoluble in an excefs of nitric acid ; with fodaif 
forms cubic cryftals. If fulphuric acid be poured upon 
thefe cryftals, a penetrating gas is difengaged, which 04 
being brought into conta£l with the air, gives rife to va- 
pours \ the fame acid mixed with nitric acid diflblvp* 
gold J with the oxyd of mercury it forms a volatile fait J 
with potafli a fait capable of being fufed without under-r 
going deconipofition. Thefe circumftances, according to 
Thcnar(l5 render it probable, that Cre]l employed the pot^ 
afli of coipmerce, which always contains muriat of pot-^ 
afli, for in repeating this procefs with pure potafti, n 
acid is obtained, except an almoft imperceptible quan- 
tity of vinegar. This vinegar is formed by treating th( 
fat with potafli and the fulphuric acid, for fat contains n 
acid, accordincr to this chemift, not even wlien it is ran 
cid 'y at Icaft lie has feveral times treated rancid fat wil 
water, and uniformly obtained a liquid, which did no 
redden the tinAurc of tunifol. 
Rcraritnh- According to Thenard, thefe experiments prove wha 
'-fi- he has already advanced, viz. that there exifls in the pro 
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■ daft of diftUled fat a peculiar acid, which, infteaci of be- 
ing volatile, odorous and fulFocating, is, on the contrary, 
folid, inodorous, and fiiced to a certain degree ; that be- 
fides this acid, the produA of diftilled fat contains ace- ^ 

tous acid ; that the febacic acid has no fliare in produc- 
ing the fmell of diftilled fat, which probably depends 
upoa fome particles of fat converted into vapour, and 
altered in their nature. They prove, befides, that by the 
procefles of Crell, and by that defcribcd in the chemiftry 
of Dijon, the muriatic, or the acetous acid, is only ob- 
tained ; that confequently, the febacic acid has hilherto 
remained unknown, and that in the prefent ftate of our 
knowlege, it is a new acid. 

Thenard obfcrves, that all the experiments he made 
was with hog's lard, and that he has not, like Crell, 
varied them w^ith human fat, the marrow of the ox, and 
tallow. He concludes, by propofing to repeat them with 
thefe different fatty fubftances ; but expects to obtain fi- 
niilar refults. He has not yet examined, he fays, all the * 
properties of the febacic acid ; but intends to inveftigate "" 
. them with care. 

For a more exa^l determination of the affinities of this 
acid with other fubftances, both in the wet and dry way, 
a nicer examination of the degrees of folubility of it*s 
earthy, faline, and metallic neutral falts, in water, alco- 
hol and other fluids ; a further inveftigation of it in it's 
gafeous ftate, and a future\ proof, whether, like molt 
acids, it forms, with lime, a body which emits light in 
the dark, muft be left for future experiments. 

y 

Franc. Gruetzmacher, Differtat. de Offium Medulla. 
Lipfiae. 1748. — Jo. Andr. Segner etDan. Henr. Knape, 
Dilfcrt. d&Acido Pinguedinis animalis, Goctling. 1754, 
— Macquer's Chymifch. Woerterbuch, von Leonhardi. 
t. 2. p. 207- Fettfaure Leip. 1701. — Philofophie Chi- 
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miqtie par Fourcroy, ed van Mons, BrOxelles. An. 3.-* 
Marets neiien Verfucben in Creirs Annal. 1786.— Lo- 
rentz Qrdirs Verfuche oiit. cler. aus. deni. Kinder- 
talge entwickelten Saure, in bis Cbeni. Journ^ Th 
1. 2. 4, — ^Bergman's Opufcala. 3. — Ri^beris. Er 
fahruiigen, in Crell's Cbem. Annal. p< 2. 1786.— 
G.ren ia ibid. 1 7 84.— Crell's Zerlegufig de» Walrath 
in his Chem.' Journ. th* 4* — De k Metberie, vide Ro 
fier*s. Joomal de Pbys. pi 43. t. 48.r—On tbe Sebaci 
Acid, or Acid of Fat, by Cit. Thenard. Annals d 
Chimie. 39. 193. / 
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toonicacid. Ax the article fkfli, it appeared, that Thouvenellia 

mentioned a faline fubftance, which, moft probabl] 

Difcovercd is the acid difcovered by Berthollet, by the ilame 5f tl" 

Ji. zoonic. It is well known, that the liqudf exlrafted b 

diftillation from animal fubftances, only appeared 1 

contain carbonat of ammonia^ and an oil ; but Bertholl 

having deteSed this acid in it, looks npon jt as a pre 

dii£l of the diftillation of all animal fubftances. 

Method of In order to feparate this acid, the oil is firft taken ol 

^lotuung . ^^j j.^^ .^ ^^^ mixed with the liquor of diftlllatioi 

and the mixture boiled or diftilled. The carbonat of an 
monia then exhales, and when the fmell ceafes to be irr 
tating, the liquor is filtered, a little more lime is added 
it, and it is again boiled, until the odour of the amnion 
intirely difappcars. What remains is zoonat of lim 
which is again to be filtered. Water impregnated wi 
fixed air is then to be poured upon it, or refpired air is 
be paflTed through it by means of a tube, to precipitate, 1 
the carbonic acid, the lime held in folution, in an uj 
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tbttihineA (late. In order to obtain the zoonic aciel pure • 
from the xoonat of lime remaining, the water of the lafi^ 
well concentrated, is to be mixed with fome phofphoric 
acidj pat into a tubulated retort, and diftilled. Th^ 
zoonic acid being very little volatile, requires a degree of 
heat approaching ebullition, to make it pafs over, fo that 
the liquor muff be berried ; if two flafts are adapted to 
the retort, none of it pafles into the fecond. It appears, 
that in this procefs, one portion of the acid is defiroyed 
bytbeafiion of the heat; for the liquor, during it*s ftate 
of ebullition, becomes brown j and towards the end of thfe 
operation, blackifli*; henccJ it m^y be concluded, that 
this acid contains carbon. Bertholfet did not colleft the 
other principles Which are difengagcd during the de- 
compofition. 

The zoonic acid has an odour refembling that of flefli it's proper* 

^'hich is roafted brown, and in reaHty is then forming* 

It's favour is auftere. It reddens very deeply paper 

tinged with litmus. It effervefces with alkaline carbo- 

nats. It did not appear to form cryftallizable falts, with 

alkaline earthy bafes. It forms a white precipitate in the 

Water in which acetite of mercury has been diflblved, . 

and in that of nitrat of lead, fo that it has a greater affi-» 

nity to the oxyd of mercury, than the acetous acid, and 

to the oxyd of lead, than the nitrous acid has. On the 

nitrat of (ilver it only afts by compound affinity j but 

the precipitate, in time^ becomes brown, which indicates 

that the precipitate contains hydrogen. The zootiat of 

potafti, when calcined, formed no ppuffiat of iron with a 

folution of that metal. 

There feparated from fome flelb which Bethollet had 
kept for a long time putrid a liquor which gave all the 
properties of acidity, but which ' was an ammoniacaJ fait 
with excefs of acid. This acid, combined with lime, 
appeared fimilar to the zoonat'"of lime \ but be had not a 
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{ufBcient quantity to prove exaftly it's identity with th 
ssoonic aci<j. « 

Trommfdorf has reafon to think, that the zoonic acid i 
nothing but the febacic ; but he has not prored it by ex- 
periment. 

Thenard, having examined the zoonic acid, thinks h( 
has demonftrated that it is nothing but the acetous acic 
combined with a peculiar animal matter. It appears; 
however, that a further in vcltigation is neceffary befort 
the real nature and properties of this acid can be wel 
.underllood. 



Notice fur un Acide retire des Sub (lances animales 
ou acide zoonique, par le Citn. Berthollet. An. de Gb 
No. 76. p. 80. 30 Germinal. An. 6. 
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ift. Thofe wbicfi ir± y-.^cn-jt^ i ■ i::_2i i.= -i i ".li 
loldi, and are ocrkyec a 1 Trmx-r :•: 
fc poiibn of diStrtzz face: ^ vi Jir^inr-?, 

fid. Thole whicli irc pr:c:-c«M it ir. ul zzii^ z. i :'j:= 
ofdifeafe^ and are crjcsr .r.«:ar-i *: :--ifi: ir zli -i i* 
Beans of what » c*ii#*d ccc-js^'ic '- :- li i^t r** j::s ::' 
tbeGsncer^ the hofp:ui fe*^ :ie -.ti;K-=i'- ^:"_*. :i*ii .-: 
ftc finall-pox, meiijt:*, trji ic-t rui^'^..! -Ji^: hr.'tn fr:n 
dieputrefa&ion of orzan-.z^ :Vaf_irrts : ••_: li iXc ".::!; 
bowledge which chtsiirry zzirci i-s o-f izt ri:-ri c: 
te clafsy is to be foisd ai »V.* »r::i;r! ^ lt^ ti':^ 
Afiprefent will only co::U"^ 1 Jer'rri:*:":''! '-: lis ftT er- 
periments and obferv&tiorif ^ihici. hi-.= lies r:iJ:-.. 10 
*nvcftigttc the cbeznical prir.ciples of :he n:.': ::i:V- 

It is to Francis Redi, a ceieonted luiiin ;:..:'..:•: 7 her, S*c:. 
4«t we are indebted for the difa>Ter\' cf the hu:n. v.r 
^ renders the bite of the viper vcnoR'..u>. The An- 
events were ignorant of v.hat the verwni cjn-::tcJ, ii'..: of 
"^ part of the animal in which it rciiocu. Rtui was 
^efirft who eftabliflicd thefe points. In his tror.iic 
Oft the venom of the viper, it appears, thai he toan^i it 
• to be a humour refembling the oil of fweet alinomU, 
*Wch the animal convevs with his tooth into ibo wound 
'^ijiakes by biting; but he was miftakcr. in ahuoll evory 
^ingelfe he faid on tire fubjecb of this poifon. 

Mead is the firft who in any wav examined the naluro j^j^^j 
^nd qualities of it ; according to this phyfician, tlu' w- 
"^in ig acid, as he informsuis it changed the dye of lil- 
«iUs red, and even gave a reddifli tinge to the limp o|' 
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violets. A few years afterward, he retrafted every thing 
he Fvad advanced on the acidity of this liquor, and 
confeffed it was neither acid nor alkaline. 

jamcfc Dr. James, who affures us he repeated the experi- 

ments of Mead, found it to be likewife acid ; but raoft 
^ probably he was ignorant of the latter e^tpergnents of 

that phyfician. 

Juffieu, Juffieu, perfuaded likewife of the acidity of this ve- 

nom, upon the ^authority of Mead, immediately found 
afpecific againft it in the volatile alkali ; he w^ not, 
however, the firft to recommend it's ufe. 
, The uncertainty and contradi£lion of the faft . of the 
acidity of this poifon invited Fontana to inveftigate the 
truth of it ; and, " I hope" fays he, ^* that there will 
be no longer any doubt, for I flatter myfelf to have dif- 
covered the error into which Mead happened to fall when 
he firft examined this venom, an errour againft which 
DoAor James was not able to guard.** 

He found, though but verj' rarely, that the venom of 
the viper gives litmus a light red colour j but in thefc 
cafes it was not very pure, as he difcovered by the mi- 
crofcope fome globules of blood floating in it, and on ex- 
amining the mouth of the viper, he found the two bags 
^ or flieaths that cover the teeth flightly inflamed. It ap- 
pears, that it is not uncommon to meet with thefe ani- 
mals naturally'in this ftate, and it is ftill more common 
to find the bags reddened after they have bitten. The ve- 
nom is alfo frequently ftaijied with blood if it's recepta- 
cle be too ftrongly comprefled. All thefe circumftances 
may take place, and in all of them the litmus may be -by 
thefe means reddened, without fuppofing an acidity in the 
venom. It is therefore, according to Fontana, not un- 
likely, that Doftor James had been deceived in the fame 
manner as Mead, for it is certain, that in the few cafes 
in which Fontana found the colour of the litmus red- 
dened, the venom was not pure, but mixed with blood. 
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According to Fontana, the vjonom of the viper, when Fontan** 
pyre, appears^ when examined by a microfcope, like an 
oil, of a more or lefs yellow colour. It is contained in 
a veficle for it's refervoir, which is enclofed in a conftric- 
tormufcle, fituated in the jaws of the animal; by this 
mufcle the liquid venom is fqueezed out through an ellip- 
tical orifice at the point of it's canine teeth. 

It is perfeftly taftelefs. but leaves on the toiiffue a fen- Properties 

t ' r n r r^^ , • , of the poi- 

ution of torpor or ilupefadlion on the part it touches; fonofthe 
the tongue particularly feels numbed ; it even appears to ^^^^' 
be grown larger^ and it's motions are flower and more 
difficult 

Itneither reddens the tincture of litmus nor the blue 
juice of radiftes. 

In a liquid ftate, it unites more or lefs with acids. 

y(hen dry, they have no effeft upon it, except that of 
making it fomewhat tenacious. 

Alkalis have no more effeA upon it than acids/ 

Boiling water immediately diflblves it, and lofes no 
part of it*8 tranfparency. 

Alcohol has no eSe£t upon it, 

■ 

It is not a£ted upon by eflential oils, or by hepar ful- 
phuris. 

It does not melt when expofed to the fire. 

Caft upon a red hot coal, it fwells and puffs up, but 
does not b^in to inflame till it has aflumed the appear- 
Itoce of a coal. 

From obferving that the dried venom appeared to be 
tenacious, like one of the ftrongefl gums when broken 
betw^n the teeth ; and that it was alfo foluble in water, 
and not in alcohol, Fontana fufpefted it to be a gum ; 
anotlier experiment, however, remained to render this fuf- 
picion decifive. 

It is known, that gums diflblved in water are pregipi-, 
tated by fpirit of wine, and the water becomes wliite. 

P2 



Foiitana, therefore, put equal portions of water into*1^ 

fmall glafles ; he added to one of them a quantity, of ihc' 

venom, and to the other an equ^l quantity of gum arabic. 

The fokition of the gum arabic, which was cfflfeSed by 

heat, being reduced to the temperature of the Hquor in 

the other glafs, feveral drops of alcohol were poured ittto 

eacl^ of the glafles. Immediately a whitifh cknidinefs 

appeared* in both folutions, at ever)- drop of alcohol, «ftid 

difappeared the moment after. . On confinukig te tM 

an equal quantity of alcohol to each glaffij, the utite 

cloud, inftead of difappearing, extended over the flmd«, 

which became whiter and more opake on tivery additkm^rf 

alcohol. On ccaling fo add more, the white matter bc^a 

to precipitate, and a few drops more caiifed a pcrfeA fcpa*- 

ration. At th« end of 24 hours the precipitatian was 

complete, and at the bottom of each glais was foiiid 

nearly the fame quantity of an equally white, foft, and 

pafte-like fubftancc. 

A drop of venom dried upon a glafs cradks, on drvi&g* 
from the circumference to the centre, and ti'^hen diffolved 
in water, and precipitated by alcohol, falls down in the 
form of a white powder or meal; this if dried oftefb 
cracks in different parts, and it's fiffures are of the ufual 
reticular form. 

' If clear and tranfparent vitriolic acid be mixed with 
the precipitated and dried venom, at the end of a oertaiA 
time, it becomes of a dark vinous colour. The farft 
changes are obferved in the folution of gum arabic in 
■water precipitated by alcohol. This gum, in drying, 
likcvvife adheres to the glafs, and cracks; and if a few 
drops of vitriolic acid be added, they become^ in the 
fame fpace of time, of a dark vinous colour. 

The aiialoc:\^, therefore, between the venom and the 

■gum, according to Fontana, cannot be more perfedk. 

They are both foluble in water, both precipitated in the 
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^mt way by i^lceh<d i the precipitated powder or meal is 
of the famecolouF j both of them crack on drying ; vi- 
triolic acid does not foften tbem till after fome time^ and- 
the cqIquc is changed in the fame nianner with each of 
thefe fubftemees. As a further proof that th^is venom has 
a great analogy to H^q gums^ Fentsuia made another expcr 
I riment. He put fix grains of very pure dried venom into 
afmall matvaft^ ai>d added 30 drops of nitrous acidi By 
tlK aflKftaiice of b^t there arofe as much air^ or perhaps 
wore than the matrafs could contaia. , This wa? comixioq; 
wfomewhat changed in it's qualities. The heat being 
oBfitioued, a clouded air arofe^ which, on .'^amin^ion 
was found to he compofed of one tjturd of fixec^ and two 
tUrds of phlogiftic air. 

Gum arabic under the fame circumftances likewife af- 
ford^ fix^ and phlogiftic air^^ and the refults of both 
experiments were fo perfectly (imilar^ that they might 
have been confounded together. According to Fontana, 
gum arable likewife affords nitrous air^ but this only hap- 
pens when in confiderable quantity. If the quantity be 
very fmall, the little nitrous air it affords is dccompofed^ 
and unites to the common air in the matrafs. 

Hence Fontana looks upon the venom of the viper to An animii 
be a real animal gum, poffefling all the pro'perties and ^""^* 
principal charaAeriftics of a gum, and the only one of 
the animal kind that is at.prcfent known. 

From the experiments and obfervations of Dr. Ruffel, RuffeU 
it appears, that the poifons of* the different fpecies of fer- 
penls arc verj' analog6us to each other. 

When firft emitted, they are fomewhat mucilaginous, 
but become more fo on expofure to the air; the colour, 
from a pale ycUowifh white, becomes more yellow, and 
when dry, they refemhle a yellow flaky refin. Kept for 
fome tim'-* their colour becomes darker, and thov lofc fome- 
what of their folubility; for when recent, according to this 
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phyfician, or in the intermediate degrees of eificcationj 
they readily mix either with water or fpirit. He informi 
us, .that a drop or two of the poifons of the ferpents called 
-the Cobfa de Capello and Katuka Rekula Poda' had no 
tafte, nor produced any effefl: on the tongue or palate^ and 
that when inveftigated with the ufual tefts fhowed no in- 
dication of being either acid or alkaline. 

Two drops of the recent poifon of the katuka rekula 
poda, diluted with four drops of fpring water, were put into 
a wine glafs. No. 1 ; and fix drops of water into ^anotber 
glafs. No. 2; into each glafs was then permitted to ftli 
a tea fpoonful of blood from the neck of a chicken, juft 
decapitated. Both mixtures being ftirred for five mi- 
nutes, with fmooth flicks, were left to fettle. The blood 
iii No. 1 appeared*of a colour confiderably darker than 
that in the other, and a clot was found adhering to 
the point of the ftick, of a darker colour, and more gru- 
mous confiftence than ordinary. To the ftick bdongbg to 
No. 2 a much fmaller dot adhered, of a brighter colour, 
and more loofe contexture. After ftanding three hours, 
the difference was more remarkable ; the blood in No. 1 
remained uncoagiilated, and much blacker, with a little 
livid coloured ferum above y in No. 2 it nearly retained 
it's primitive colour ; the craflamcntum was formed, and* 
a little ferum of the ufual colour remained at top. On re- 
peating this experiment, the glafles were carefully wanned, 

and the mixtures ftirred only one minute. Very little 
blood was found adhering to the fticks. The fame al- 
teration in colour was obferved as before; but the blood 
in No. 1 was lefs fluid than in the former experiment^ 
though flill much more fo than in th^ glafs No. 2. 

Before the experiments of Fontana, no chemift h*^ 
examined with any attention the liquor with which thoi*? 
infedls are provided that wound with a fting, fuch astbe 
fcorpion, bee, w§ifp, &c. Ijudced Mead fgiys, he fou^* 
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the humour of the bee to be compofed of very fine faline 
needle^ or points ; be aflures us he {lad examined it with, a 
microfeopc;, and found it full of thefe pointed falts. Fon- 
tana has^ however^ proved^ that Mead was as much mif* 
taken in thefe obfervations as he was in his experiments 
oa the venom of the viper. 

We are informed by Fontana that the poifon of the Venom of 
bee, like that of the venom of the viper, cracks on dry- 
ing, and prefents the ufual Iharp and regular fragments, 
which were fufficient to perfuade Mead of it's being a 
real fait. 

When the venoms of the viper and the bee are dried 
and examined through the lens of a microfcope, no fen- 
fible diflference is to be obferved between them ; he how- 
ever found that the venom of the bee, expofed to the open 
it upon a piece of glafs, was much longer in drying than 
that of the viper^ and that the cracks and fiffures in the 
former were formed much later than thofe in the latter, 
fuppofing the degree of exficcation of the two fluids 
alike, 

Thefe two poifon3 not only agree in the appearances 
their parts prefent in drying, but likewife in other pro- 
perties. Thus, if a piece of the dried venom of the bee 
be ftrongly comprefled between the teeth, it glues them 
as it were fafl together]; and tbe fame takes place ^/ith the 
venom of the viper and all exficcated giyiimy fub- 
ftances. 

The dried venom of the bee is alfo foluble in water, 
and refills the aftion of alcohol like them ; hence Fon- 
tana is inclined to add the venom of the bee to the clafs 
of animal gums, but the quantity capable of being col- 
leded he found fo very fmall, as fcarcely to render any 
experiments on this fubje£k certain. 

This celebrated philofopher has likewife examined the of the fcor 
poifon of the fcorpion, which is acrid and pungent, and ^* 
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alfc that of the wafp^ and other infe£ts in geoer^^ duil 
woimd with a fting. In all tbefe he found thiK humour 
to have ahot^ bitter and acrid tafte, and to pofiefs all the 
charftftera of a gum. It cracl^ed, when left to dry oa 
gjlafs, like that of the viper, and when chewed was tena- 
cious, glutinous and elaftic. 

The hmhbur, however, of thefe infcfts, is not to be 
confid^red as th^fame as that of the viper, and to poifefs 
all it^s qualities* It has been obferved before, that the 
vienom of the viper has neither any fenfible tafle, nor i is. 
fufficiently acid to tinge red the tinfture of litmus^ al»i 
though fo fenfible is this teff, that tttvv part of a griiaof 
fixed aif is able evidently to redden one grain of the. dye 
oflitinud. The moment, however, the humour of the. 
infefi is applied to a piece of paper flained with radifh 
juice, a (lijght red tinge appears, which afterwards changes 
to a pale yellow ; fo that it appears this humour is unheed 
to an acid principle, ahhough in fuch a manner as not to 
occaiion the fmalleft acid feafation on the organs of 
tafte. 

From the experimients of this chemifi, therefore, we are 
led to regard the hypothefis of thofe phyBcians who 
have advanced that the venom of the viper is an acid, 
and that volatile alkali is a fpecific remedy by neutralizing 
the acid, as falfe and erroneous, and that tbefe poifons 
a& on the body of animals in a manner which is not at 
prefent within the reach of the human mind to pcne» 
irate. 

Sur Ics Poifons et fur le Corps Animal, par M . Fon- 
tana, 2 T. IJSI. — An account of Indian Serpents, &c, 
by Patrick Ruffef, M. P. F. R. S. fol, London, 179e< 
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AROMATA. 
TnBfmall volatile particles which are conflantlv flvine: Animal 

, y . cr aroma. 

of from animals and animal fubftances at the common 
temperature of the atmofphere, and which aflfeft more or 
fefs thfe organs of fmell, conftitutc what are called ai^imat 
deburs or aromata. Thefe aromata, on fubjefting thefe 
fnbftance^ to a gentle diftillation, generally come over 
dong with the aqueous portion ; there are, however, a 
ftur in which the want of volatility of the odorous parti - 
de? oblige them to remain in great meafure behind. In 
living animals the aroma forms the fcent of the parti- 
cular l^cies, and is the means by which the huntfman is 
enabled to purfue his game, and the dog to trace the foot- 
ftcps ef his matter. It was even the opinion of Vitoft 
Att not only every animal has it's peculiar odour, but 
that it is different in each of it's parts. In fonie bodies 
it IS fo very evident as to form a diftinguifliing charafter, in 
others the niceft and mott experienced organs are fcarcely 
able to find a difference. It is often made ufe of as the 
means by which connoiffeurs are enabled to judge of thcf 
flighted imperfeftion or taint of the fubftance under exa- 
mination, whether of the different tribes of animals, or 
of parts of them which have been preferved, as bacon, 
cheefe, &c. from which it would appear that thefe odo- 
rous particles depend upon the peculiar component parts > 
of the animal matter. In certain parts of fome anim:ils 
this aroma feems to be more particularly concentrated, 
and appears to have been either fecreted for fome unknown 
particular purpofe, or is merely an excrement ; of thefe 
there are four which have undergone fome flight chemi- 
cal inveftigation, viz. Ambergris^ Qiftor^ Civet and H^Jitfl:^ 
all of which are the produfts of the mammalia claf>. 
The ftrong, tenacious, aromatic odour which conftitutes 
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the more remarkable characters of thefe fubflances^ ap- 
pears, however, not to be pecuKar to them alone^ but 
feems as U were to form a genus of aromata in nature^ 
lince many fubilances offer one analogous to them, more ^ 
particularly refembling that of ambergris and muflc. It 
is found in fome infedb, and in a number of the la- 
biated plants, and the elaboratories of chemiftry, where 
animal fubflances have been analyzed, often give occaSon 
^of obferving the very fame aroma. Morveau has ob- 
ferved alfo, that urine when brought to an extrad, the 
falts of urine when moiflened, and the human bile and 
that of the ox, when kept for a certain time, emit an odour 
of this fpecies fo ftrong as to have deceived feveral people^ 
who could not believe the origin of thefe lingular per- 
fumes. Likewife in bilious difeafes, the perfpiration has 
been fometimes found to poflefs this odorous charader. 
The dung of the cow^ Morveau informs us, has the fame 
property, and by diftilling alcohol upon this exerementi- 
tious matter, an aromatic liquor is prepared by the name 
of eau de milk Jleurs. It would appear that this odour, 
whether naturally or artificially procured, is owing to 
fome principle which chemiftry is yet ignorant of, 
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j^rnh^f^ Ambergris is a concrete matter of a foft and tena- 
f"*' cious confiftence like wax, or folid and breaking like 

the gum refins j it is of a gray colour marked with yellow 
or black fpots, and when heated or rubbed, has an agree- 
able and peculiarly ftrong aroma, which, however, to 
fome people is unpleafant,* The older it has been kept 
the more agreeable is the aroma, and it's confidence, ac- 
cording to Swediaur, depends upon it's having been ex- 
pofed to a more or lefs warm air. It is called by the later 
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Greek writers, ambar^ by the Latins amhra grifea or am^ 
barum) and fometimes, as Fallopius has written it, am^ 
braca. It is called by the French ambrtgrisox ambre, and 
by the Germans ambra or grautr ambra. 

Under the title amber the ancients comprehended ano- Differs from 
ther fubftance, very different in it's nature and properties *™ ^' 
from this. It is known by the name of yellow amber, 
and is a fpecies of bitumen ; it was called by the ancient 
Greeks nAsxTpoir • by the Arabs karabe > by the Latins ambra* 
fffoa Qxfuccinum ; by the French it is named ambre jaune^ 
dtrin oxfuccin ; and by the Germans agtfiein or bernjfein. 

Naturalifts have diftinguiftied feveral varieties of am- 
bergris, . Wallerius mentions fix. 

1. Ambergris with yellow fpots "^ Thefe are the moft vari«de« of 
g, — .. with black fpots y precious. ambei- 

3. White. ^'"' 

4. Yellow. 

5. Brown. 

6. Black. 

Thefe varieties depend on the mixture of certain marine 
fubftances which they contain. It is found in irregular, 
foroetimes globular maffcs, confiding of ftrata of different 
kinds, and more or lefs thick according to the number 
united. Pieces have been found of more than 200 lb. 
weight. It has evidently been in a liquid flate, as it en- 
velops many foreign matters, fuch as fquids, or the bones 
of the cuttle and other fifli, fofiSl fhell^ and other marine 
bodies. 

It is found floating on the fea near the. Molucca Iflands/ where 
Madagafcar and Sumatra, likewife on the coafts of Coro- ' 
mandel, Brafil, and on thofe of Africa, China and Japan^ 
It is feldom found in large pieces, although it is related 
that Lockner faw one of 4@, and Kaempfer another that 
weighed 130 pounds. 

The date erf" analyfis of this fubftance is very imperfeft ; It's diftilia^ 
fomc experiments were made upon it many years ago by ^'^"* 
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Geoffkey, Neuiiiann,.Grim aad Brown, hat tbey are verf ^ 
imperfta. We learn from Ihem, that the ftrong aroma- 
of ambergris is coniinunicated to the water which arife» 
on diftillation : that in a moderate heat, it melts like 
wax, and then referobks a tbickifli biadtifli oil, exhales , - 
vapours, foams, and at length entirely evaporates ; that in 
the flame of a candle it inflames and burns away with a 
clear flame. By the dry diftillation it affords a fourifti 
water, a little fixed fait, and fome oiK 

According to Hagen, it is not foluble in water but b 
in alcohol, and ftill more fo in the vitriolic setber. 

A more exa£fc analyfis of ambergris has been made 
by Vauquelin and Bouvier upon a variety fent them h)L 
Macquart. This was the blaci variety. It was compef- 
ed of ftrata of diflerent colours and thicknefe. In certain 
parts, white cryftals were evident ; they were ifolated. It's 
odour was flrong and difagreeable, refembling in fome 
refpeft the urine of the marc ; this was more particularly 
fo with the fait obtained by the evaporation of this fluid. 
It was fpecifically lighter than water. 

Fifty parts of this pulverized ambergris were boiled 
in two oz. of diftilled water for 10 minutes, the odour 
wUich arofe was much lefs difagreeable than that 
from the folid fubflance. It tinged the water of a deep 
fli aw colour 3 at 60^ it melted and fwam upon the fur- 
face, and was of a femipellucid brown colour. The fil- 
tered liquor produced no change upon fwup of violets. 
On evaporation, nearly two grains of a yellow produft 
were obtained ,of a fharp and faline favour, mixed with 
cryftals of common fait. The fokitidn changed the firup- 
of violets green, n 

Boiling alcohol difTolved a great part of the refiduum, 
became of a deep brown colour, and the black gruraous 
matter rcmuiuin?, boins; treated a fecond time with alco-« 
hoi, became yellow, but ii did not dit{(>lvc it. The rt fi- 
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, dautn^ which wa« aliiiofl: entirely fetwed of lyjembranous . . 

i matter, dried and put on . red coals, produced a yellowj 

I fetid, atiitnoniacal fmoke. 

On cooling, the alcohol depofifed a great part of what 
k had taken up. » , 

A portion of this rcfiduum on diftillation afforded a 
fed oil extrcsmdy fetid, -and exniCbly fimilar to that of otJhcr i . 

■inatters, and fonte carbonat of ammonia. 
' From it's treaitmeiit with alcohol, it appears that the 
ttooiatic part does not neiSde^ in the refinous part of the 
imbcrgria. The brown membranous parts of it |>re* 
fented many of the characters of animal matter, although 
their coal being not' hght, made them approach to the 
algtt which have fome refcmblance to animal matters. 
Are they therefore, it has been afted, animal membranes, 
or remnants of the fuci ? 

The cryftals found in the ambergris appealed to be a 
mixture of fand and calcareous earth. 

Oxygenated muriatic acid poured upon a portion of tht: OxyRcnaied 
alcoholine refin of the amber^risj took away it's brown ^"d'*^'^ 
colour, but did not perfeSly whiten it ; it remained vcl- 
lowifli and loft it'« odour, and the fame happened to the 
acid. It's confiftence however was not changed.'" 

Well rectified ether diflblved the greateft part of the pj^^r. » 
ambergris, which had been previoufly treated with boil- 
ing water. Therefiduiim was black arid grumous, but . 
aflFored no pdlicleis, as was the cafe with the alcohol. 
The fpontaneous evaporation of the ether from the refi- 
nous part weakened the odour of the^ rcfiduum by raifing 
it into the atmofphere. 
Thirty parts of oxyd of filver and three parts of the Oxydof 
\rcfin, by a gentle heat, afforded from fix to fcven inches of ^ ^^ * 
carbonic acid gas', without any mixture of hydrogen gas. 
In the tube of the apparatus feveral clear and tranfparent 
drops of wate^r were obfcrved, and the filver being re- 
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duced weighed 21 grains* This experiment upon 
quantities mighj: perhaps give the proportions of the-prin 
ciples of this refin, or at lead of tWe hydrogen and carbon 
which form it's bafis. It might be even poffible to com- ^ 

I 

at it's quantity of oxygen by exaftly knowing that of ih-^ 
oxyd of filver. 
Eipofedta Thirty fix grains of this ambergris expofed to tbc 
"• fire in an open crucible foon became foft and melted ^ 

on increafing the heat a few degrees^ it inflamed; theflam^ 
was at fir ft yellow and white, and the fmell difagreeable* 
The fmoke foon ceafing, the flame became more clear 
and brilliant, with an odour refembling that from bura- 
ing maftic or olibanum, depofiting carbon extremely di- 
vided, as is the cafe with odorous fubftances. The refi- 
duum was three grains and a half of white matter in very 
difiin6t hard grains, the greater part of which was fand 
and carbonat of lime. 

No more traces were found of carbonat of foda or com- 
mon fait, and thefe chemifiis feem to think that they were 
volatilized by the heat, fince the edulcoration of the 
ambergris afforded them by a gentle evaporation. 
Ufe. Ambtjrgris is employed in medicine, but it's greateft 

ufe is as a perfume mixed with muflc, the aroma of which 
it fo attenuates as to render it milder and more fupport- 
able. 
Charaaers As this fubfl:ance is very dear, it is often falfified and 
^i^cr- inixed with different fubftances. The real ambagris 
grij. h^ the following charaflier : it is flaky, infipid to the 

iafte, of a fweet odour ; expofed to the flame of a candle 
in a filver fpoon it melts without fcum or bubbles. '^ 
floats upon water, and does not adhere to a red-hot 
iron; that which does not poffefs thefe properties « 
adulterated and impure. 
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ORIGIN OF AMBERGRIS. 

Natural hiftorians and cheihifts have been very much Difftrcnt: 
divided refpefting the origin of ambergris. The greater ^P""**"** 
•number have looked upon it as a bitumen, a fort of pe- 
troleum, that iffued from the rocks, and was condenfed 
by means of the fan and the aftion of the fait water. 
Cartheufar made no doubt of it's being of this nature, and Cartbeu&r. 
what confirmed him in this opinion was the analyfis of 
it by the chemifts, particularly by Neumann,' who got 
the fame component parts from it as from amber, viz. 
phlegm, a volatile acid, partly fluid, partly fixed, an 
oil, and a little carbonaceous matter. Macquer, how- 
ever, obferves, that it differs from common amber by 
being far lefs hard, and not fmooth or able to take any 
polifli 5 it is likewife opake and fufiblej that it is alfo ren- 
dered fofter even by the heat of the hand, like wax. Like- 
wife on diftillation it leaves much lefs carbonaceous mat- 
ter, from which it appears to him to be of a much more 
oily nature than common amber. 

Ambergris has been likewife fuppofed to be of vege- 
table origin. Aublet affirms, (Hiftoire des Plantes de la AuLier. 
Gujane, 1774) that it is nothing but the juice of a tree in 
Guiana infpiflated by evaporation 5 that this tree is called 
cuma, and by Linnaeus, amyris ambroifiaca; that the 
river waflies pieces of it into the river, that Rouellc has 
examined many of thefe pieces and found them to agree 
perfe&ly with ambergris in their properties. Humph 
has alfo noted a tree called nanarium which affords fuch 
a juice." Bergman was alfo of opinion that it was of ve- 
getable origin. Pliny in old times was of the fame opi- 
nion. 

" Some, on the contrary, have fuppofed it to be the ex- 
crement of birds that live upon odoriferous herbs, and 
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Others have attributed it's origin to the matter rendered 
by the fea cow, or the excrement of the crocodile, &c. 

Fbmet «nd Poniet and Leniery believed it to be a mixture of wax . 

'"®°**'7' and honey roafted by the aftion of the fun ) andFourcroy, [ 
who adopted the fame opinion, fays, that a produS veiy i, 
, analogous to that of ambergreafe may be obtained from 
thefe two fubftances. 4 

Some Englifli authors have looked upon it as an animal 
^ juice depofited in facs placed near the organs of generation 

in the male whale ; and others, think that it was formed 
in the urinary bladder of that animal ; but both thefe opi- 
nions are contradiftcd by the beaks of the cuttle fifh be^ 
ing found in this concrete juice. At length. Dr. SwC" 

Swediaur. diaur, a Swede, after having examined a great number of 
fpecimens of ambergreafe, and the accounts of feve- 
veral navigators, looks upon it to be formed in the ali- 
mcnta.ry canal of the phyfeter macrocephalus, afpeciesof 
' whale from which .the fpermaceti is extrafted. He con- 
fiders it as an imlurated excrement mired with certaia 
parts of it's aliment, or a kind of bezoard of this cetace- 
ous animal. He grounds his opinion on the 'following 
circumftances : 

ft 

' ift. Becaufe fifliermen find ambergreafe in this whale. 

2d. Becaufe ambergreafe is common in thofe regions 
frequented by this whale. 

3d. Becaufe the beak or chops of the fcpia oftopedia 
on which the animal feeds is always found in it. 

4th. Becaufe he difcovered the black fpots in this con- 
Crete fubftance to be the feet of this polypus. 

3th. Finally becaufe the excrements of fcveral quadru- 
peds, fuch as cows, pigs, &c. after being kept a certain 
time exhale an odour analogous to that of ambergreafe. 

The inquiries of this phyfician have rendered this opi- 
nitm of the Japanefc ^nd of Kaempfer very reafonable; and 
nothing, fays Fourcroy, is wanting to it's entire confir-' 
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mation, but the obfervation of fonife real natural! ft made 
upon the fpot. 

It has been feen, however, that this fubftance, analyzed 

by<jeoffroy, Neumann, Grim, and Brown, afforded the 

time principles as bitumens, /. e. an acid fpirit, a bon- 

crete acid fait oil, and a carbonaceous rcfiduum, which 

inSuced them to rank it amongft thofe bodies. To this 

Swediaur obferves> very truly, that the calculi of animals 

Iftewife afford an acid, and that the prefence of this fait 

is a proof in favour of his opinion, fince fats contain it 

[, alfo in c(/bfiderable quantity. 

This phyfician has likewife been Informed by feveral 
American fifliermen, that they have found ambergris 
very often, either amongft the excrements of the phyfeter 
nacrocephalus of Linneus, or in it's flomach, or in a 
pocket, which they fay is fituate near the vifcera, pro- 
bably the csecum. 

In fupport of the opinion of Swediaur, it may be 
added, that according to the teftimony of Coffin, who 
was examined before the committee refpefting ambergris, 
it appears," that the fpermaceti whale, who lives on this 
polypus, or what the failors call fquids, evacuates his ex- 
crement on being ftruck with the harpoon ; and if this 
does not take place, they conje6lure there is fome amber- 
gris in his belly, looking upon this fubftance to be either 
the caufe or effeft of difeafe. Such are the reafons why 
this fubftance may be ranked amongft the refi nous and 
odoriferous matters of the animal kingdom. 

In oppofition to the opinion of Swediaur, Dandrada, Damirada. 
a Brafilian, publiflied an account of the origin of this 
fubftance; who, after having obferved, that it is only 
upon account of the chops of the cuttle-fifli, that Swe- 
diaur has founded his opinion, thus continues his nar- 
^tive, which is- extracted from Fourcroy's account in the 
Ilncyclop. M cthodique. 

YOL. 11. p 
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fame liquid and concrete acid^ fome oil^ and charcoal j hut 
if ambergris was an excrement of this fifh, it ought to 
* have afforded ammonia^ and other produ6ts of animal 

fubftances ; for all the other excrements of the mammai 
lia tribes afford it. Thefe chemifts likewife fay, that the 
acid they obtained from it was the fame as from bitu- 
mjins, ;. e» the fuccinic acid. Some cheniiffs affirm .> 
it to be of animal origin, from it's odour; but thii"^ 
odour, unfolded by the aftion of air and light, and which 
incrcafes by age, muft not be confounded with that of the-^ 
bile, the calculi of which are round, and cryftallized in 
concentric flrata. This hypothefis may likewife be de- 
fended by the obfervation of Rome de Lifle ( Journ. de 
Phy. V, 2. 1784) who fays, that the fepia o£lopedia, IJn. 
or the polypus oftopus of Rondelet, was called by the 
ancients, according to Rondelet, eladone, d'ozaina, and 
d'ofmylus, becaufe thig kmd fmells well. That the mo- 
dem Greeks call it mofchytis, becaufe it fmells like rm^} 
and not only when alive, but when dead and dried. 

Now is it not infinitely probable, fays Rome de Lifl6> 
that the mufky odour of this polypus contributes to form 
that of the ambergris, becaufe it is found in whales tha^ 
eat this kind of polypus; and that ambergris, or at lead 
it's odoriferous bafis, arifes from this digefted polypus ? 
But Dandrada obferves, 

ift. That this appearance, from what has been faid, iJ 
not probable. 

td. That it is neceffary to diftinguilh this mulky 
odour from that of the ambergris. 

3d. That as this polypus affords a very black colour, i 
would undoubtedly blacken all the pieces* of ambergris. 

4th. That at Brafil, where ambergris is found, thef< 
polypi are very rare, and on ihe contrary, they are ver^ 
abundant in otl>er parts frequented by the whale, wlieri 
no ambergris is to be found. 



■But what, fays the^ fame author, is thp nature-apd ori- . 
m of. ambergris? After what has been faid, and con-- 
tdeting the property which it has of adhering to the 
iiufe when cut, like wax, and foft bitunfiens, and frpyn. 
.t*8 inflammability, and fufion into a thrcK and bl^kifli 
oil, it appears, fays Dandrada, we may ruh. the! hazard of 
fs^yiog,. that it is a kind of fubmarine bitumenj peculiar 
to warai climates, which being throwo by the w^yes on 
the (horc, becomes hardened ; that this bitumen is fome- 
times fwallowed by the whale, and others of the cetace- 
ous tribesy which not being able to digeftit, part with it 
more or lefs changed, along \Vith their oth^r excrements. 
That the ambergris found by Donadei, on the fea (hores 
on the coafts of Guinea, which was foft and vifcous, and 
of an odour which he called ftrongly refinous, and which, 
it loft after a certain time, ^nd becomes folid, is not * 
againft my. opinion, it came from the iflands of Cstipe 
Verd, or the Canaries, as well as the pumice-fl:bnes of 
thefe iflands, to be mtt *v'ith on. the cdafts of Oafcony, 
and which have been driven there by the currents of the 
ocean and Mediterranean. The complete analyfis of this:, 
fabftance, and the more numerous obfervations which I 
intend to make at the Brafils and the iflands of the 
Cape, may, perhaps, put this matter in every pofEble 
light. 

This celebrated chemifl: contends, that in fpite of Dan- 
drada's obfervations and refleSions, he is far from having ^®"»'«^roy- 
proved that ambergris is a bitumen analogous to amber 
kt, or common coal, &c. On the one fide, there is too 
;reat a difference between this fubftance and the real bi- 
umens ; on the other, too great an analogy between the 
)roperties of ambergris and a great number of fubftances 
hat are odorous, or fufceptible gf becoming fo by fucceflive 
Iterations, to adopt his opinion. It is not fo improbable 
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to thinks tliat eveii the flatter of the body of iUtt Ufu ] 
o£topedia, nvay contribute to it's formati'oii'* Th^JtSikA 
inky which is made, as we are informed, fr^m the^bk^' 
juice of thitf poly{>us, affbrdfi^ a very^ ftrong odo^m^ of ai»« 
bergris. <)neof the varieties of ambergris is of abli(& ^ 
cblotir, and very ftrongly aromatic, it refembles a black 
thick joice, and animal roembranes are even found i^ 
nor is it reje&ed by the perfumers. 

Ambergris Waft only known in Prance, aseoiftiiig 
from the two Indies* In the Joumat de Phyfiqne, fci? 
May, 1790, Detikdei certified that this Aabftance likewife 
belonged to the coaft of Gafcony > and it^s exifteliee <»i 
this coaft appeared to him to confirm the refearcbes df 
DoAor Swediaur, by which he proves that ambergridis 
an animal produ^tion^betongihg to* the whale. 

It appears, that Dandrada, in one of the latter fittings 
of the fociety, was of a contrary opinion; he fuppofed H 
to be a fpecim^ of bitumen arifing from fome fubtnar 
rine volcano, and confequenfl^Iy he looks upon it as a mi- 
neral fubftance* If this opinion be true, the gulf of 
Gafcony only owes it's ambergris to the iflands of the 
Azores 5 thofe of Cape Verd, and the Canaries, tend 
by very violent currents towards the coaft of Barbary. 
Chemical analyfis only can decide this queflion. > As to 
Fourcroy, he looks upon it as an animal fubflance. 

lit. From the urinous odour it exhales when freih caft 
upon the coaft ; it is then pretty foft and vifcous. 

9d. From the avidity with which the fea bircb fearch 
for it. Thefe live only on fifli. The horizontal and va- 
rious (haded ilrata of the different pieces of ambergris, 
cannot be a proof of Dandrada's fy flem ; on the contrary, 
a fubftance caft into a denfer fluid, and which does not 
diflblve it, cannot form any horizontal ftrata j and this li 
not the cafe where this fubftance may eafily increafe by 
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ftifta: aft to their ibades; the antiquity of it's ftrata^ and 
the diSereiit places, in' which the animal has lived^ may 
Qccafion them. 

The ihells^ the jaws, of the fepia odopedia, and the 
4)ther bodies found in it^ can only be foreign to it's na* 
: tore* and have been united to it at the edges of the 
Qoaft where this fubftance. dill foft« is caft about and 
rubbed by the waves« 

Lafily, if uniting^ the two opinions, ambergris was 
wily a bitumen, which had need of fojourning fome 
time ID the body of the whale to acquire all it^s properties^ 
the queftion would be very difficult to refolve;. he there- 
fore looks upon it as a fort of bezoar, and the, yellow 
pftrt aa having much analogy to the bile. The befl: am- 
bergris has a gray gr6^nd with fmall yellow fpots. 

According to Fourcroy, the phyfical properties of am<* 
/bergris, and it's analyfis, do not indicate, that it is of ani* 
ffial origin ; they rather feem to announce it to be a.fa£ti- . 
tious compofition of vegetable refins, of animal pellicles 
or membranes, and of a certain quantity of the excre- 
ment of fome quadruped, particularly that of the horfe, 
to which it's odour is owing, (ince this odour is the fame 
as that of the falts and extra6t of the urine of that 
animal. 

From thefe details it appears we are far from knowing 
the intimate nature and properties of ambergris, and of 
determining it's origin with preciiion. ^ It is for cherhical 
analyfia aTone to pronounce on this interefling object. 
Till then, it has been placed, with Hildebrandt, amongft 
the animal fubftances. 

Hagen von der Auflofung des Grauen Ambers in Vi- 
triolaether, in Creli^s Chemifch. Annal. t. 11. f. 99« 
1 784. — Cafper Neumann, Difquifitio de Ambra< Drcfd. 
1736.— Information of the origin of Ambergris. Phi- 
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lofopli. Tranf. part I. 1791. — ^Encyclop. Method, ar- 
ticle Ambrc-gris,by Foiircroy.— Neue Zufetze und An- 
merkungen zu Macquer's Chym. Woerterb. von Leon- 
hardi. Erft. B. p.l24. — Graue Amber. 
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CASTOR. 

Canor. ' This animal fubftance, when frefli and jiift taken from 
the animal, is foft, and-riearly in a fluid ftate; it is of a 
yellowifli colour. By drying in the atmofphere, it af- 
fum'cr, "in time, a refiiidus friable confittence, and be- 
comes of* a much darker and brownifti colour. In this 
laft ftate it is'gencrally itiet with at the (hops. It has an 
acrid, b?tter, naufcous favour, and it's odour is ftrong, 
a/oilidtic, and even 'frtidv which it communicates to the 
Witer" ex t rafted from it. * " ■■ ■ ' 

brd^'h"^ *;^^^V bcft analyfis of this fubftance we are indebted 

Gianije. fo'dcia Grange; he found, that two ounces of it mace- 
fatcd in' Water, at the temperature of 60^ for l« hours, 
became (fonfide^ably^foftencd, and gave the water a pale 
yellow dolour. ' ■ . ' 

This- water changed the* blue colour of vegetables to a 
green, and when exficcated, it was foluble in alcohol, 
effervefccd with acids^ and was deliquefcent. 

r Having macerated fome caftor in w«er, at 40^> for 24 

hours, it divided into an infinity of fmall particles, the 
water became whitifh, and covered with a brown oily 
. pellicle, perfeftly foluble in alcohol. Having added one 
drachm of carbonat of potafli in a.deliquefcent ftate, to 
four ounces of this liquor, the mixture prefented a very 
curious phenomenon. It formed three very diftiuft parts, 
viz. red, limpid, and whitifli. Having feparated and ex^ 
ficcatcd thcfc three liquors. 
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The red part afforded a fabftarfce of a deep gray colour 
one j)art of, which was attrafted by- the magnet, and fo- , 
luble in muriatic acid. Expofed in a crucible to a red 
heat, 12 grains of iron and 6 grains of earth were 
obtained. / 

The Uthpid part afforded an alkaline matter that had all 
the properties df carbonat of potalh. 

The whitijh part afforded an earthy fubftance fomewhat 
alkaline, which earth appeared to be calcareous. 
• Some caftor macerated in water four days in a fand 
bath, afforded a fluid of a much deeper colour, and on 
evaporation, a dry extraft was .obtained of a beautiful 
tortoifefliell colour. This extract was fblubk in alcohol 
and in fulphuric ether. 1 

From the alcoholine folution was precipitated by dif- 
tilled water, a refinous fubftance, fwelling and inflaming ' 
ih the fire^ This extraft was alfo partly foluble in water. 
The liquor changes the blue colours of vegetables to a 
green, and l>ccome8, according to Fourcroy and Chaptal, 
a partly extraSive gelatinous mucilage. 

The muriatic, nitric, and acetous acids, have no a6lion 
on caftor.* 

If caftor be mixed with quicklime, and a little water 
be added, a lively effervefcence takes place, and there 
arifes a very ftrong ammoniacal odour* Carbonat of am- 
monia was extrafted from it. ^ 

Caftor decompofes the metallic falts, which, according 
to de la Grange, is a further proof of it's containing a 
pure alkaline matter. 

It's decompofition by the retort affords nothing in par- 
ticular. The carbon obtained after the operation, expofed 
on red hot coals, burns with a flaine, and fwells confider- 
ably. The nitric acid totally diffolves it. 

Hence miay be obtained from caftor, according to this 



ch^niift, carbonat of potafli, a cakareoua earthy iitm^ and 
pure refin^ an extra&ive gelatinous mucilagej a. volatile 
eflential oil, and carbonat of ammonia. 
Vovproj. Accordmg to Fourcroy, caftor confifts of a cdoured 
refiilous matter, foluble in alcohol or ether, together with a 
gelatinous mucilage, and an extra&ive matter, taken up 
by water y and likewife a foiid, which cryftalli^s in the 
aqueous foIuUon by evaporation, but the nature of which 
has not yet been examined. The refin of jcaftor, in which 
it's whole virtue refides, appears to be analogous to that of 
the bile^ It has not yet been accurately analyzed ; it is 
only afcertwxed that it aiTords a fmall quantity of elTen* 
tial oil, and volatile alkali by diftillation 3 and^that the fe« 
veral matters of which it is compofed, may be feparated by 
means of ether, alcohol, and water. 
^I^jj^ 'According to de la Grange, the beaver, or amphibious 

duceofthe animal from which caftor is extrafted, was called by the 

beaver. , , •' 

ancients fibrum, the end or extremity of fomething; and 
that it is pretended caftor takes it's name from the edge 
or fliore of the water where this .animal generally lives. 
Others are of opinion it comes from the greek word f*Pfou 
The Latins called it Fiber* 

This produ£tion, which the beaver afibrds, is the capfe 
of the continual war which man has waged 2|gainft thi# 
innocent, peaceable^ and induftrious animal, whofe man- 
ner of livipg, and ftate of fociety, as Bufibn fay^, is a proof 
of the great perfedion he has attained in civilization, 
and is defcribed with all the elegance and eloquence 
of that author. 

The caftor is taken fronuthe inguinal region, where are 
to be found four bags of an oval (hape, a large and a fmall 
one on each fide. In the two larger bags is the real caf* 
tor. The two fmaller ccmtatn a fofter and more un&uous 
fatty matter, of the fame kind of fmell as that of caftor, 
which is ufed by the hunters as a decoy for foxes and 



Other wild bcafts of prey, which purfue the beaver by the 
fcent. It is brought from different countries, but parti- 
cularly from Poland, Ruffia, the Eaft and Weft Indies^ 
and in America, from Canada, more particularly. This 
lali fdbikbce is fottiethties fold for real caftor. Manufax:- 
i\it^ 6f this drug are formed in feveiral places, and there 
isoneatftttikfort. 

Vtiis fuMatoce is fo well imitated, bioth as to it's odour Diflferenc* 
ai^f6r^, that without a particular atid attentive exami- true ^d 
natfdtr it wt^ufd be difficult to find out the difference un- ^^^'^ *^^****'^' 
lefs by analyfis^ We are told by Ncumaan, that the 
ciftor of the fufl grotsm beaver is preferable to that of the 
yotii^er, and hence the laj^ bags are the beft. From 
if s being fo fcarce, it is often adulterated. It is ufual to 
opeti tfaefkcksf, and havitig emptied thenff, to replace the ^ 
c&fior by a compoihron of dried and powdered bloody 
gm' ^mrttotAdL, galbamim, wax, refin, &c. with a little 
powdered? caftor and the inguinal fat of the animal ; they 
artt-then glued tip again by ifitigkfs fo d«xtToufly as not 
tobe deteifted. 

According to de la Grai^, iifo real caftor has $, more 
penetrating odour, the bags are a little nKwepotrtted, tttct 
cbfed above by a ligament enveloped with tfce fat of the- 
aoimal ; two baigt are generally found uniltd by the fame 
ligament. If thefe bags be opened, fome filaments are to 
be diftitiguifhed by a lens, fon»e of wWcb are whitilh, 
others reddifh, united tranfverfely. The falfe, on the 
contrary, is more widened above, and appears as if fewed^ 
whilft the interim only prcfents a fpecies of pafte, in which 
a little real caftor has been put, but there are none of the 
filaments to be feen, 

Obfervadons fur la Caftor, par Monf; de la Grange^ 
Journal de Phys% fem. 1. p. 65. 1792. — ^Neumann's Ch«;i- 
miftry, vol. S. p. 428« and Fourcroy's Elements. 
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CIVET. 

Civet. Xhe analyfis of this fubftance is very little known. Ac- 

cording to Neumann, good civet is of a clear yellbwifh 
or brownifli colour, of an uniform confidence, like but- 
, ter or honey; it has a very ftrong aroma, which is only 
agreeable when diluted with other fubftances. It is rarely 
met with in a genuine ilate; and there is no certain crite- 
rion to diftinguifli it by. 

It unites-eafiLy with oils, but not witji alcohol or wa- 
ter ; it however communicates fome of' it's aroma to 
both. 

It is ufed as a perfume, and is colle£led from the in* 
guinal region of the civet cat, which is met with in the 
Eift and Weft Indies. The civ^t is fqueezed out every 
other djay in fummer, and in winter twice a week. The 
(jxiantity procured at one time is from two fcruples to one 
drachm or more. Thus collefted, it is much purer than 
that which the animal fheds againft (hrubs or ftones in 
it's native country. Several of thcfe animals have been 
brought to Holland, and have afforded a confiderablc 
branch of commerce, particularly at Amfterdam. . 

Neumann^s Chemiftry, voU 2, article Civet, 



MUSK. 



Muik. For the beft chemical account of this aromatic fub- 

ftance, we are indebted to Neumann, little having been 
added to it's analyfis fince his time. 

Examined Muflc is either of a dark brown, or rufty reddifti colour; 

nwniu^' fomctinies it is clotted like coagulated blood. To the 



touch it is ua^u6us, and on drying becotnes pulverizable. 
It has a bitterifh. favour, and it's aroma is peculiarly ftrong 
and aromatic, difagreeable if too concentrated, but when 
largely diluted with other matters, or greatly extended in 
the atraofphere, it becomes a plcafant perfume. From 
it's aroma being remarkably diflFufive and tenacious, every 
thing in it's vicinity becomes perfectly infefted with it, 
and retains it a long time. Water extrafted two fifths 
of It, and the diftilled water is greatly impregnated, 
with it's aroma and favour; alcohol, took up one third 
of it, but retained little or nothing of it's aroma. Ni- 
trous and vitriolic acids totally diflblve it, the firft de- 
ftroys the wKole of it's aroma^ the latter the greater 
part of it. 

Mineral alkali extracts from it the fmell of volatile al- 
I ^li, when thefe two fubftances are rubbed together. 

Oils have no aftion upon it. Caft on red hot coals it 
emits the fame fetid fmell as urine. On diftillation, Neu- 
mann obtained the fame produfts as from other ianimal 
fubftances, viz. an empyreumatic oil, a volatile fpirit, and 
fait. 

According to Lewis, by impregnating the waters and Lewie. 
fpirits diftilled from odoriferous vegetables with a minute 
portion of mufk, their fragrance is confiderably improved, 
without receiving any of it's own peculiar aroma. 

According to Fourcroy, it refembles caftor in it's che- Foureioy. 
mical properties; it confifts of refin, united to a certain 
quantity of mucilage, bitter ejctra6l and fait ; it's virtues 
are ftronger than thofe of caftor. 

Mu(k is extrafted from a bag fituate near the umbili- Origin of 
cal region of a ruminating quadruped, refembling the "*" 
antelope (MofchusMofchifer. Linn.) This bag has no 
external opening, according to Neumann, like that of the 
civet cat, and hence, the mulk is not to begot till after 
the death of the animal. This chemift informs us, he 



had feen the animal alive^ and obferved, .t&at the apartment 
in which it wa^ kept had a^very fUong fmell of this ani- 
mal aromatic^ and that qu the white walls againft ^wbiclk 
the. animal had rubbed itfelf^ there was an unftuou^maU 
ter of the fame fmell. 
Two fort* Two forts of mu(k are diftinguiihed in commerce j the 
^**' one is enclofed in the bags, the other is extrafted, and 

each of thefe is again fubdivided according to the coun* 
tries from which they are brought. Hence arifes the 
Tunquin or Eaft Indian mufk^andtheMufcdvyor Perfi^ 
ihufk. The Tunquin bags have commonly fmall brownii|i 
hairs upon them, the Perlian large white on^, Tbfi 
former are accounted the bed ; but the difference feems 
to be only in the quantity, and not in the quality, the 
thinner and lefs having bags containing more in projpor- 
tion to their weight than the others. From the deameft 
of this dcug^ it is often adulterated ; and there is np cdte- 
rion to be depended upon to afcertain it's purity. The 
only method is to compare it with real fpecimens. 

Neumann's Chemiftry, by Lewis, article Muft.— 
Fourcroy^is Elements of Chem.i(lry. 



COLOURING MATTER. 

Before the examination of the colourkig plotter of 

different animals, it may be neceffary to takefomenotMlc 

of the afilion of light upon them. 

1 Etfeasof '^^^^ ^^^ human (kin, on being for fome time expofe^ 

light upon to the rays of the fun, changed it's natural v^hitenefs to 

^vingam* ^{j2^|.Qf ijrown, vulgarly called freckled or tan, muft have 

been known from the' earlieft ages. It equally appears 

that the difference of colour of the human inbabitapts Q* 
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the globe depends upon the fame caiife^ \\i, the effed: of 
light upon the rete mucofum of the (kin ; and fo univerfal 
bit'sadion^ that not only the reft of the animaJs are 
fobjeAed to it's influence^ but it is extended to variegate 
with difierent (hades even the vegetable part of the crea- 
tion. 

' Such being tlie afikion of lights it is very evident^ that Man. 
the greater the quantity of light, or the more it is con- 
centrated^ the greater will be the effefts it produces^." 
Hiu'sj in thofe countries where the rays of the fun are the 
moft intenfe^ the darker coloured we fhould expect to find 
thdr inhabitants) and hence that blacknefs peculiar to the 
negroes and natives of the torrid zone. In fome parts of 
Afia, and in America, and in the fouthern parts of Eu- 
rope^ we find the colour of the inhabitants varying ac- 
cording to the- heat of the climate, from a dark copper 
colour to a pale tawny ; thefe people being lefs expofed 
to the light than the negroes, muft neceffarily be lefs dark 
Coloured, If we take a view of the northern countries, 
which are ftill lefs expofed to light, we ihall find their in- 
habitants nearly white> whilft the women of thefe lad 
countries^ and thofe who have been long confined in the 
dungeons of prifons^ who are- the leaft of all expofed to 
the light of the fun^ are ftill much fairer^ and even have 
a pallid hue. 

The fame caiife afts on the other animals. Thus we Quadiu- 
find, that the beafts of the equatorial countries are uni- P^^** 
fonnly deeper cohmred, or, as it is called brighter co-^ 
loured, than thofe which inhabit the polar regions^ and 
fome of the northern animals are dark coloured in fum* 
mer, and white or pale during the winter. 

The fame with refpeft to birds, the colours of which are ^irds, 
much darker or brighter under the tropics than thofe of 
the north. 
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Fiftiaiid Fifli and Zoophytes, the perceptive inhabitants of the 

ocean, depend, according to Davy, on fimilar caufes for 
their colours. He has obferved, that thefe laft, when ex- 
pofed to light, are uniformly brighter coloured than thofe 
which have been by any means fecluded from it 3 and he 
fucceeded in changing the colours of two fea anemones 
from a dark red to a pale pink, by fecluding them from 
the light. 

Parts of It i^ the fame with the parts of animals. Thus in Eu- 

ropeans we find the parts of the body expofed to light, 
darker coloured than thofe that are concealed. Hence the 
great attention of the ladies, in thofe countries where fair- 
ncfs is accounted an acceffory to beauty, of covering their 
necks and faces from the rays of the fun. The hair on 
thofe parts of beafls likewife, which is not expofed to 
light, is uniformly paler than on thofe expqfed to it's in- 
fluence ; and thofe parts of birds which are not expofed lo 
light are uniformly pale. Thus the feathers on the bel- 
lies of birds are generally white ; the back, which is ex- 
pofed to light, is alni()(t always coloured ; and the. breaft, 
which is partially expofed in mod of this tribe, is brighter 
than the belly, and.paler than the back ; whilft thofe parts, 
even of the fame feather, which are expofed to light, are 
uniformly briglitcr coloured than thofe which are deprived 
of it's influence. The fame may be faidof fi(b, the parts 
of which being expofed to the light, as the back, fins, &c. 
are always coloured brown, yellow, red, green, blue, &c. 
in different fpccies, but the belly, which is deprived of 
wht, is found white in all of them. To <?xtend the fame 
obfervations to plants, it is well known, that in order to 
bleach or whiten thcni, nothing more is neceffary than to 
keep them from the light; henee the bleaching of afpa- 
ragus, falary, lettuce, &c. 

Young ani- To the fame influence maybe attributed the paler or 

"re/whh 'igh^^r colour of young animals, when compared with 

old. 



I • 



eOLOmiIKO . MATTER. ' l^Sd 

>U. Thus we are informed that negro children when • 
firft bom are white, and do not become black until 
after havings been a few days expofed to the light, and 
this blacknefs is found by obfervation'to be confiderably^ 
xcelerated by early expofure to a ftrong light. It ap- 
pears alfo that the hair of kittens, puppies, &c. though 
fitted by nature to become blacky is imn^ediately after 
birth of a browni(h or dark brown colour, which gra- 
dually darkens externally as far as it is expofed to the 
light, but no farther, fpr, according to the obfervation of 
Bancroft, the blackeft cats and dogs, even in old age, have 
that part of the hair neareft the (kin and mod fecluded 
fromlight, particularly towards it's root, only of a brown- 
ilh black colour, very different from what is feen at the 
ends or points ; and Dorthes affirms that mod of the 
larvaeof infers. that inhabit the interior cavities of ani-' 
mats, as well as of earth, fruit, wood, &c. are white, and 
that having detained nxany of them under tranfparent 
glaflVs expofed for fome time to the light, they loft by 
<Iegrees their whitenefs, and acquired- a browniih co* 
lour. . . • 

To thefe fafts mav be added, that Sennebier mentions 
•Dthe authority of Schecle, that the nereis lacuftris is red 
whilft living in places acceffible to the fun's rays, and 
white in obfcurity ; and Dorthes found that the tree frog 
(nma arborea Lin.) which generally lives in the (hade, 
biing obliged to (hift his fitualion' into the funfliine, 
changes hid colour from a ycUowifh to a very dark 
green. 

. Having given fome account of the aS;ion of- light upon 2. F/f(:^soi 
toitnate matter, it remains to Ihow it's cffefts on inanimate ufaitai- 
inattcr. And here the fcene changes, for whilft it gives in- ™^ 
tenfity to the colours of living beings, it deprives tliem of 
thofe colours after death. It is thus that in cabinets of 
natural hiftory, beafts, birds, infects, and even plants, rii' 
TOL. II. a 
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more or lefs lofe their colour^ although defended from 
the air, if they be expofed to the light* This' confinni 
us fh the pofition that agents which haften inceflandy 
-new combinations in living beings^ only ferve to hiftea 
their decompoiition^ when deprived of life. It is to die 
adion of light alfo that the fading of filk arifes. We in 
' told by Poivre^ that yellow filk taken from the cods, and 
expofed to the rays of the fun, foon becomes perfedljr 
white, and the fame circumdance of natural Ueaching 
happens to ivory and bones after tbey have become jA" 
Ibw. Thefe eflfedis are (imilar in appearance to thofe 
which occur to white cotton garments and white kid 
paint which notorioufly become yellow^ if deprived of a 
free accefs of light for any length of time^ bat are again 
rendered white by reftoring to them their proportion of 
ojtygen to which they owe their whifenefs* 

That fubftances imbibe light has been long obfemd ( 
for Beccaria informs us, that bones, teeth, bezoan, af« 
|>hritic and urinary calcuH, and eggflidis wbick had been 
expofed to the fuii, gave light in the dark* 
^b"*V^ There have been feveral opinions with refpeft to the 
light. manner in which the rays of light aft upon animal fab- 

dances fo as to give rife to the fafts already ^nocsitiooed. 
Berthoiiet. According to Bertholfet, thefe changes are prodnced in 
animals by a fpecies of combuflion, which from it's great 
. (lownefs is not able to eflfeft a decompofition of the fS9rtf 
fo as to amount to their deftruftion^ but only to a de* 
ftru6lion of the hydrogen, which as it combines more 
eafily, and at a lower temperature than charcoal Aoch 
leaves the charcoal predominant, fo that the natural co- 
lour of charcoal is more or lefs Mended with that whieh 
before exifted, and as thd light of the fun confiderably 
accelerates the deftruSion of colours; he concludeSi 
that it ought, if his theory be well founded, to favoof 
the combination of oxygen and the combuftion thereby 
produced^ 
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Dr. Bancroft does not coincide with the opinion of Bancroft; 
BerthoUet; on giving bis ideas on (his fubjc6k^ he firft at- 
tempts to prove, thatJight wil lunite with oxygenand fe-> 
piimte it frotn it's compounds; hence the revivification of 
gokly filver, fcc. from their oxyds by the contaft of light^ 
IS Scheele has proved, which, according to BerthoIIet, is 
t>rodQced by the light feparating the oxygen in the form 
of pare air. Hence a bottle filled with oxygenated mu- 
riatic acid, expofed to the lights lets* go it's oxygen, and 
becomes common ipuriatic acid, whilft, if wrapped in 
Uack paper and expofed to the fun, it fuffers no cbange; 
ttid if heated in the dark, flies off in t)ue form of oxyge- 
osled muriatic acid gas without any . feparation of it's 
otygtsh. • 

light having therefore this effe& on oxygen, it ac- 
counts for it's aftion refpeding the colours of different 
hbftances. Thus the nitrous acid, by being deprived 
HXMrt or lefs of it's oxygen by light, and by letting the 
Isot predominate iii a greater or lefs degree, affumes a 
tariety of cplours, as yellow, orange, aurora colour, red 5 
aid according to Keir, an orange coloured nitrous acid 
by long keeping became green, and afterwards of a deep 
Hue) hence we have an example of all the various colours 
pTDduc^ by the two fpecies of air that compofe our aU 
tnofphere^ -when mix^ in certain proportions. This 
iMxle of reafoning, Bancroft applies to animal fubftances. 
The only thing he thinks, however, to be isfcertained on 
this point is, whether the colours which accompany or 
lequire the application of light, refult direSly from a 
combination of it with the coloured fubftance, or indi* 
icAly from it's particular a&ion in occafioning a fepara* 
6m of urs or thtfirbafes (and particularly of the oxygen) 
or by favouring a combination thereof with the coloured ^ 
matter. Almofl: all animal and vegeuble^bfiances are 
found to emit light in certain ftages of pu^efadtipn or 
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decotnpofition^ and therefore it may be prefumed to have 
been prevbuily combined with fon^e of their parts f but 
how it ads, or whether it^ads at all immediately in pro- 
ducing the colours of any obje^^ feems yet uncertain^ 
' though we know it does contribute greatly to the pro- 
duftion or change, of colours in a number of auimal and 
other fubftancesj in fome cafes by combining with the 
bafis of vital air (oxygen) and feparating, by rendering it 
elaftic^ and in others, by promoting the a&ion or union 
thereof upon br with particular fubftances ; but it feems 
diffi^cvU to afcertsdn the particular affinities, by which 
fometimes the one, and fometimes the other of thefe ef- 
fefts are produced. Thus, a folution of filver in the pi- 
trie acid changes colour by the a£tion of light, and be* 
comes black, which arifes from the feparation of a cer- 
tain portion of oxygen ; the fame is effected by the appli- 
cation of all inflammable bodies, and in this manner ne« 
gro children which are white, immediately after birth 
become black, after having been expofed to the. light a 
few days. With refpeA to thofe inftances of the nereis 
lacuftrls, of the larvae of infefts, and of the tree frog, it 
does not appear certain to Dr. Bancroft whether the 
light produces the changes of colour by caufing an ab- 
flRtftion or an addition of oxygen, but from what is 
known of it's effefts in cafes apparently fimilar, he thinks 
it a£l8 in one or other of thofe ways. 

He thinks it does pot appear reafonable to conclude, 
that light contributes to thefe effeds on the colours oi 
animal as well as of other bodies, otherwife than by it's 
affinity with oxygen, which afiinity under fome circum- 
ftances, and with the aid of perhaps other, unknown affi- 
nities, fometimes feparates and renders the oxygen claftic 
by uniting with it, and at other times occafions the com- 
bination of an increafed portion thereof, with the co^ 
loured fubftance. He thinks that Berthollet in his tl^eory 
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haft gone furtb^sr than is warrantable by fads^ He. thinks 
the coteur of each particular fubftance evidently depencl^ 
(mil's peculiar Gonftitiition^ producing in it a particular 
affinity or attra&ion for certain rays of lights . and a dif- 
pofidon to tranfmit or refleft certain other rays ; and iti 
this Fefpe& that it may doubtlefs fuiTer very confiderable 
changes from the a&ioutor combination of oxygen^ with«> 
out any effects fimilar to thofe of combuilion. 

The opinion of Davy nearly refembles that of Dr. Davy. 
Bancroft. He ftates, that the cuticle^ which is of the 
fame colour^ and equally pellucid in the different fpecies 
of mankind, appears to contain ho oxygen or light, and 
that it is mod probably compofed of carbon, hydrogen 
and nitrogen ; that the rete mucofum is probably com- 
pofed of carbon, oxygen, hydrogen and nitrogen ; that 
the comparative quantities of carbon and oxygen in it 
appear to occafion the differences of it's colours, that 
thefe qowtities depend on the quantity of oxygen attra£t- 
tdfronuit by light*; thus light afting upon the rete mu- 
eofnm of the African is continually fubtra6ling oxygen, 
the principle to which it's whitenefs is owing, and when . 
the oxygen is fubtra£led, the carbon becomes the predo- 
minant principle; hence the blacknefs of the negro, 
and the lefs the inhabitants of a country are expofed to 
light, the more 0X3'gen their rete mucofum will contain, 
and the more whitenefs; hence the fair people of the 
north contain in their rete tnucofum it's full proportion 
of oxygen. It appears that' a fubtra£tion of oxygen from 
the rete mucofum, by any means, unif6rmly blackens it ; 
thus the application of fulphure of potafli, according to 
Davy^s experiments, blackens the (kin almoft infiantly. 
On the contrary, by combining with oxygen the rete mu- 
cofum is uniformly whitened, thus Dr. Beddoes whitened 
the fingers of a negro by means of muriatic phofoxyd 
(from f^i light^ and •It'; acid) which appears capable of 
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giving out a fmall portion of oxygen, and of ftill retaintng 
all the light entering into it's compoiition. According 
to this audior, the difierent colours of the diflferent parts 
of the organic matter of fhe body depend chiefly on the 
Jight and oxygen entering into their compofitiob. Thus 
the red mufcles are phofoxydated compounds^ wbieh 
probably owe their colour to their light, whilft firom the 
' white colour of the nerves, and their office of coddudiog 
and being excited into fenfible a£tion by condenfed ligbt, 
we may conclude^ that no light enters their coMpofi* 
tion. 

To conclude, Davy is of opinion, that though tiM di& 
ferences of the colour of the ikin of difierent nations muft 
have originally depended entirely on the chemical inflo- 
ence of light, yet when once thefe colours are prodo^ 
their changes are in fome meafure dependaqt on the 
mind ; that when certain colours are confidered^ besn- 
tiful, the generating imagination makes them b«r^tafyf 
and the chemicsd changes of the influence of Jight V^ 
more flowly produced; hence Europeans, though e*- 
pofed to light in the African countries, do not beponie 
black but in a great length of time, and negroes, though 
deprived of light, their accuftomed oxygen attra£tor, are 
not blanched for many generations. 
Of light Since light is found to have fuch an influence on ani- 

ih^ingznv^ nials and their parts, and that it appears to be imbibed 
their deld ^V ^^^^9 ^^ ^^Y ^^ fuppofed, that on certain occa6ons 
parts. an emiflion of that lifminous body muft be the confe— 
quence, and this had not only been long ago obfecv«d 
with refpett to living animals, fuch as, fome kinds of in— 
fe6^s and worms, but even common flefli bad been ol»— 
ferved to difplay that appearance, as is evident from the 
accounts of Boyle, Fabricius ab Aquapendente, Bartolrn^ 
Dr. Beale, &c. but for a more minute and detailed in- 
vcftigation of this fubjed, we are indebted to SpallanxaoV 



Carradaaei^fimgiafeeUi and Dr. Hufane; ibe Uft, in par-* 
Ucular^ has gneatly extended our knowledge of the pro- 
perties of this liuninoiis matiier by a nomber of curious 
and iiiterefting experiments. 

Tbgfe philolbphen, as wefl as others, however^ difier Opinions of 
vhh TcTpeft to die origin of this li^t, which is emitted '^ ^ ^'^'"* 
Bot only from limig animsls, but alio froai parts of them 
when dead ; on one part, it is faid, that it is nothing but 
phofphorus which is imdei^gDing a ik>w combuftim; on 
the other, it is aflerted, that the rays of light being ab- 
foibed, are concentrated, and afterwards emitted accord- 
ing to circum&ances. Perhaps, it is impoffible at pre- 
fent to determine which of tbefc opinions is the truth, a 
hrther invefliggUon being neoeflary before a latisfa&ory 
difi&oii canbemade. 

FdAer of Gottingen has obfenred, that the phofpboric LigM of 
firt of the glow-worm is liquid, and if this animal be pref- 
U between the fingers, the phofphorcfcence remains on 
tbem. Chaptal fuppofes, that as phofphorus is foluole in 
oili, particularly in volatile ones, v.-hich are then luminous, 
diii combination of phofphorus and oil is natural in the 
g^w*worm (Lampyrisfplendidola). According to Carra- 
dori, the phofphoric part of the Italian ^ow-worm (Lam- 
pyrisIta]ica)does not extend further than thelafi rings of the 
belly ; it is there enclofed in an envelop or bag, compofed 
of I membrane, one portion of which forms the fupe- 
rior, the other the inferior part of the belly, and which 
■ arc united together. Behind this receptacle the phofpho- 
nis is found, refembling a paite, having the odour of gar- 
lic, and only a little favour : the phofphorie matter is 
Iqaeezed out on the leaft preffiire, but when feparated 
from the body, it lofes it's fplendour in a ver\- fliort time, 
and is converted into a white, dry matter. 

Spallanzani has made fome experiments to determine Exami-rH 
the difference between the light emitted from phofphorus t'^vAr 
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and that of glow-worms^ &c. He made them in oppo« 
fitioh to thofe of Goett1ing> and with hie eudiometer, 
which is the fame as that defcribed for the combtlftion o( 
phofphoriis^ in the Epcyclop. Di£):. It confifts of aglafs 
tube, the ^ower end of which is open, and plunged into 
water or mercury. The upper part is clofed, and best 
. horizontally, the' phofphorus, or other ihining matter, if 
put into that part about to be expofed to the a£liaa of the 
gas in the tube) and the diminution of the volume of this 
gas {hows the quantity that unites with the phofphorio 
matter. 
, He firft tried the a&ion of different gafes upon phof« 
phorus itfelf, in their pure (late, and f6uhd, that azot 
carbonic acid, and hydrogen gafes introduced fingly, one 
after the other, into the eudiometer, excited no light from 
the phofphorus. In very pure oxygen gas it did not be« 
gin to bum and produce light, till at 23^ of Reaumur. If 
the azot gas was mixed with it, light was produced st 
12®, and by the mixture of hydrogen gas at 5®. Spil" 
lanzani, however, does not conclude it is from the gti<^ 
that the light originates, for oxygen gas alone produces it, 
but a high temperature is neceflary, on the contrary, the 
other gafes when alone, cannot produce it at any tenipeN 
ature. Hence it is the oxygen gas that is the immediate 
caufe of the combuftion, and of the light ; and bethinks 
it can only be faid, that the other gafes difpofe the oxygen 
and phofphorus to a more ready combuHion, and at a 
lower temperature. The more oxygen in the mixture, 
the more lively the light, and the more of the other gafes> 
the lefs is the occafion for railing the temperature ; hence 
the oxygen is the caufe of the produSion of light, and 
the other gafes only make up for that temperature. 

Having thus examined phofphorus, he direiled his at- 
tention to what he calls other phofphoric fuhftances, A'C^ 
as glow-worms putrid fifli, (hining wood, &c, and tbcfe 
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prefented to him the fa^e phenomena. as common {ihor* 
phoTus, as to the light*. He found, that plunged into 
hydcogen or azot gafes, they lofe, by degrees, their phof-^ 
pho^efcence^ and fooner in carbonic' acid gas, that they 
{bine again on admitting common air, and become briU 
Tttnt in oxygen gas. Water does not deprive them of 
their phofphorefcence. The fame was obferved after their 
death, atid in the luminous parts feparated from their 
bodies. 

He found the light of glow-wprms to be ftrengthened 
by fhaking, by the will of tl^e animal, and this momenta- 
aeous increafe of light was accompanied by a vibiating 
motion in the phofphoric part of the aninial i it appeared 
to him to be made at the moment of breathing, and may 
be produced by pricking the animal. Expofcd to a re- 
frigerating mixture, the glow worm lo(es it's phofphoref* 
ccnce at 7^ and becomes hard from cold, but withdrawn 
aod placed in a mild temperature, it becomes luminous 
i^in. It alfo lofes it's light on exftccation, and receives 
it again on being foftened with water. Spallanzani con- 
dudes, that the light of thefe phofphoric bodies arifes 
from a flow combuftion of the hydrogen and the carbo- 
nated hydrogen gafes, of which animal and vegetable 
fubftances are in part compofed/ 

Fourcroy explains the origin of the light of phofphoref- Fourcrty. 
cent bodies, from the difengagement of the real phofpho- 
nu itfelf difTolved in the hydrogen and carbonic acid 
gafes. 

Althougti ii is the opinion of Spallanzani and others, of 
wmbuftion being the caufe of light in the phofphoref- 
cent bodies, there are feveral celebrated chemifts who 
^tertain a different opinion, and that light is only extri- 
cated. . 

Bntgnatelli calls that light which bodies have the power Brugnuetti. 
of abforbiog, during their cxpofition to the rays of the fun, , 
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aggrtgdie finfihle light: He affirms, that the eyrt of the 
hjretiai and cat poiTefe this power even to. the point of 
enlightening objeds, and in (hort, all animals called 
phofphoric (hine from the difengagement of the aggre- 
gate light. He, however, obferves, that thofe bodiet 
which emit light, or become phofphorefcent on being 
heated to a certain degree, for inftance, as feathers, wool 
Tvell dri^d powder of fugar of milk, fat and fweat, &c. 
when lightly pafled upon a hot iron that is not red, difen. 
gag6 their light by c$mkining with caloric ; hence light 
cb'emically combined only feptratfit from thefe from tht 
■^HKtSL bf dgrtatir aitraiH^h^ 

* Bot of a!( the opponents to the dodrine of pbofphoref- 
cdSt fight being prodneed by combuftion, perhaps Car« 
Tadori msf be looked upon as the moft formidable! His 
obfer^rBtions are particularly direded againft thofe of SpaU 
hxizmA. 

Carradori found, ths^ the phofphorefcent light of^ow- 
worms (luccioloni & lucciole) is fuddenly extingiiiihed if 
plunged into alcohol or vinegar, but continues to ihine 
under oil, as well as in water or air ; he has feen the glow* 
worms as well as the phofphorefcent part detached from 
them, continue to (hine under oil for hours together. If 
therefore thefe two kinds of glow-worms, which are of 
diflerent fpecieS; and likewife phofphoric wood, continue 
to (hine under oil, the light cannot proceed from a (low 
combudion, as Spallanzani pretends^ fince there is no air 
in oil to entertain it ; and if the glow-worm (hines under 
water, becaufe, as Spallanzani maintains, the oxygen gas, 
which is one of the principles of the water, (wells the 
cohibuilion, why, he a(ks, does not the phofphorus of 
ktinckel (hme under water ? Carradori has likewife feen 
a glow-worm that continued to (liine perfcftly in vacuo." 
He affirms, that the light of thefe infcfts is peculiar and ' 
innate, arid as' fevcral other animals have the power of 



:umiilating the de&ric fluid, afid of keeping it oon- 
k(ed ia peculiar oigans^, to emit and expand it after- 
^^ard at will, fo may the glow worms have the faculty of 
feUiuingy in a ftate of ooodenfation, the fluid which con-. 
fBtutes light; he thioka that they may have the power 
even of eztrafting the light which enters into the compo- 
[iiuou of their aliments, and of tranfinitting it into the 
refervoir in their abdomen | or it is poffible they may 
bare the power rf extraAing the luminous fluid from die 
air, as otlier animals do heat from it by a chemical pro- 
cefs; and the new doftrine of Croettling on combined 
light, which has been iimplified by Brugtiatelli, renders 
this opinion, be thinks, very probable. % 

He is of opinion, that the obfervations made by Forftcf, 
that glow-worms emit a ftronger and more lively light in 
oxygen gas, than in common air, docs not depend oh' 
combuftion, and it's being rapidly excited by the refpira- 
tion of this gas, but arifes from a more agreeable ainl 
lively cxiftence they feel, for the fame happens hi 
other circumftances* Thus when they fly freely without 
any interruption, their light is regular and beautiful 5 but 
once in our power, they aither ciitit light irregularly or 
not at all. On being difturbcd, they emit a frequent 
light, and thisappears to be a mark of refentment ; when 
placed upon their backs, they flhine almoft without inter- 
ruption, by making continual elTorts to extricate them- 
felves. During the day, they muft be tormented to (bine, 
a proof of it's being the time of their repofe. They can 
ftine at will in every point of their belly, a proof of their 
being able to move any part of it independent of the other, 
and they render this phofphorefcence more or lefs lively^ 
and emit it as long as they pleafe. On being plunged in- 
Is warm and cold water, alternately, they (hine with wirt^ 
city in the firft, knd extinguilh their light in the laft, 
another proof of an alternately agreeable anil dilagrefable 
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ienfation^ giving rife to or dimini(hing it; in hot w^ter, 
light difappearfiby degrees. Hence their light does 
depend on externfil ciiufes^ but on their wilU He like 
, founds that from his experiments on them^ thephof] 
■ ric matter undergoes no folubte a&ion except from water: 

This faculty of ihining is not dedroyed^ according 
Carradori^ by incifion^ or taring open the belly ; he £ 
a part of one, almoft extinguifhed, become fuddenly In* 
sninous for a few feconds^ and then infenfibly go out) 
and fometimes he has feen a fimilar portion cut out, piii 
.fuddenly from the moft beautiful brilliancy to a total fSh 
tinftion, and. reaiilime in a moment it's priftine bright- 
nefs. He atmbutes this to a remnant of irritability, or 
snore probably to the (limulus of th^ air, a mechanical 
irritation producing the fame. A flight compreffion 
takes away their faculty of* ceaiing to (hine. A piece of 
the pboiphoric belly put into oil (hone but faintly, and 
^was loon extinguifhed. Exficcation he found to fufpend 
the light, whilft foftcning in water made it reappear 
again. Reaumur, Beccari, and Spallanzani, obferved the 
fame with refpe£t to the medufa, &c. 

Carradori, therefve, differs from Spallanzani, who 
looks upon the caufe of phofphorefcenpe to be a flow 
combuftion; and from Goettling, who attributes it to 
the ficcation of the azot gas ; and concludes, that it 
arifes from a diffipation of aggregate light. He fupports 
this againfl the philofopher of Pavia, upon the experi- 
ments of Beckerheim, w.ho has dcmonftrated that phof- 
phoric infers fliinc when plunged in gafes improper for 
• combuflion ; and upon thofe of Beccari^ Brugnatelli^ and 
Dufay, who have proved that light may combine and 
accumulate in bodies^ in a greater or Icfs quantity, accord? 
log to their capacity for it, ^ 

eiperimenu Dr. Hulme difiinguiflies this light emitted by various 
2Je^?*** bodies from all kinds of artificial phofphori^ by calling.it 



uid the flefli tuid roes infufed in .the faline meailnNnM: 
DOQtinued to emit light for ieveral days without.undeigo* 
ing toy apparent piitrefa^ve change. . His expfriments. 
alfo render it probable, that no ,6fifeniive putref^&ion 
flakes place in the fea after the death of fuch myriad/i of 

animals as daily pertfii in the vaft oceai^ whieh is qUitfl 
^contrary to what happens on land^ and that the flefh of 

marine animals remains pnetty fweet for fome time. 

3. Dr. Hulme founds that fom^ bodies have a power 
f of eztinguifhing tbi& fpontaneous light when it is applied 
i. to them ; for the luminous matter of the herring and 
i ffladcerel was quickly extinguilhed when mixed wtth^ 
' K Water alone ; d. Water impregnated with quicklime, 
I carbonic acid, and hepatic gafes; 3. Fermented li- 
F ({uorsy ardent fpirits ; 4. Vegetable acids and minei^l, 
f 'both concentrated and diluted; 5. Fixed and volatile 
I slkalis diflblved in water; 6. Neutral falts, viz.fatureted 

iblations of Epfom and common fait, and fal ammoniac ; 
T* Infuiion of chamomile flowers, long pepper, and 
camphor, made with boiling water, but not ufi^d tiU 
' fiitecoolj 8 Pure honey, alone. 

4. He found, that other fubftances have thcpower of 
jftrferving fpontaneous light fame time, when it is applied 
to them, for fome of the luminous matter fcraped from 
the herring, and mixed with a folution of two drachms 
of Epfom fait in two ounces of cold pump water, being 
well ihaken in the phial, the whole liquid became richly 
iaipregnated with light, and continued (hining for ^bpvo 
84 hours. The fame took place in a folution of Glauber's 
iSdt. Mackarel-light aflbrded the fame phenomenon in 
iBe aqueous folutions of Rochellc fait, or tartarized na- 
tion, common fait, fea water, aqueous folution of honey; 
and herring-light in the folutions of foda pbofphorata, 
ialtpetre, refined fugar, and foft brown fugar ; the degree 
#f illumination depend'mg on the quantity of luclfic mat- 



t^ "applied; in general^ howtyer^ 98 much as can be 
fcraped off by the blunt point of amod«rate fized knife, 
at a few times, will be fuilicient when affifted by a (Irong . 
agitation of the phial. By fuch means the whole liquid 
is rendered moft brilliantly luminous ; and we are ena- 
bled to impregnate the water with light, which light is fo * 
, extended on it's furface, and combined in fuch a manner 
as to become exceedingly convenient and ufeful for vari- 
ous other experiments^- 

5, He found, that when fpontaneous light is extin- < 
guiihed by feme bodies, it is not Ibfl, but may be again 
Fevived in it's former fplendour. Some fhining matter 
from the mackerel was immediately extinguiflied in a fo- 
lution of feven drachms of Epfom fait in one ounce of 
water ; but in a folution of two drachms it was luminous, 

^.' and iliore fo in one drachm; obferving, therefore, the 

extia£tion of it in the more faturated folutions, while the 
diluted were luminous, he endeavoured to find what be- 
came of the extinguiflied light, and whether it might not 
i>e revived by dilution, and found, that on diluting the fo- 
lution of feven drachms with fix ounces of water, li^% 
immediately burft out of darknefs, and the whole liquid 
became beautifully luminous, which remained above 48 
' hours^ i. e. as long as other light does in general, which 
has never been extinguifhed ; and by reverfing the expe« 
rin^ent, extinftion is the confequence. In one inftance 
the fame light, by a repetition, under\vent ten extin£lions« 
Dr. Hume found, that if the illuminated liquid be un<r 
commonly brilliant, it may fometlmes require more fait 
to extinguifh the light than what he has fpecified, in 
which cafe, the meafure of water for dilution mud be 
always calculated in exaft proportion to the weight of 
the fait employed. 

6. Spontaneous light is rendered more vivid by mo- 
tion^ for fome illuminated liquor which had becom# 
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aite dark, oii drawing through it a finger or rod^ it was . 
dWowccI by a himinous line, and on moving another 
jiiantity gently, that had loft it's luminous quality, ex- . 
cept a little glimmer floating at the top, the light ^dif- 
fufed itfelf gradually through the whole liquid ; on agi-" 
tation, the lucidnefs was much incrcafed, and the briflcer 
the motion, the more vivid v.'as the illumination. 

7. Spontaneous light is not accompanied with any de- 
gree of fenfible heat to be difcovered by the thermome- 
ter,. for a luminous and a nonluminous herring being in. 
the fame' temperature, afforded no difTerence to the ther- 
mometer, the bulb of which was applied to them, nor 
did the mercury rife when it was placed either upon a lu* 
ininous foft roe, or upon a lucid mackerel. 
-^8. Dr. Hulme tried the effeft of cold on this fponta- 
Dcous light. He placed gallipots containing pieces of 
foft roe of herring, and of herring itfelf, all luminous, in a 
frigorific mixture of fnow and fca fait, and the light was 
extinguifticd in half an hour, and the bodies frozen. On 
removing the gallipots into a vefTcl of cold water, they 
recovered their former luminous ftate as they thawed, and 
ftined for three fucceeding nights. The fame took place 
with feme liquid impregnated with light, and placed in a 
cold mixture. The light of the glowworm was affcftcd 
m the fame manner ; hence cold extinguifhes fpontane- 
0U8 light in a temporary way, but not durably, fince a 
nioderate temperature revives it again. 

9. He tried the cQefts of heat on fpontaneous light. 
One fide of a luminous fifli cxpofcd to the fire fo as to 
heat it ftrongly, was quite dark on that fide in the labora- 
tory, whilft the other remained luminous 5 and the light 
did not reappear. A whole herring, very fplendid, being 
thrown into boiling water, had it's light immediately extin- 
gniihed, ncr did it afterwards revive. D<:ad Ihining glow- 
wonns being put into a phial of water at 58^^ and funk iu 

VOI,, II. R 



^49 COLOURING MATTER. 

^ boiling water, their light became more vivid ; the glow- 

ing prpperty was alfo augmented at 1 14^. Heat alfo, 
obtained from folid bodies by fri£lion, increafed it ; thus 
two living glowworms perfectly dark, put intq a phial that 
was rubbed brifkly till it became pretty warm, generally 
difplayed a fine light. The fame took place on the light 
of a dead glowworm. 

On pouring fome boiling water on a dead luminoiA 
glowworm, it >yas immediately extinguilhed, and did 
not revive. Dr. Hulme found, that any of the faline fo- 
lutions mentioned at 4, on being impregnated with light 
and left fome time at reft, \yere rendered more lucid by a 
moderate degree of heat \ but their light was extinguifhed 
by a great degree of heat. It appears that this fpecies of 
tight, united with water, begins to be extinguifbed at 
0K)m 96° to 100^ and that the method of adding the hot 
water by degrees, and in fmall quantities, is very elegant, 
and fbows how much heat is requifite tq extinguift the 
light; but to prevent the poflSbility of any light being 
renewed after an experiment of this kipd, requirea a 
much greater heat than that of 100°. 

Dr. Hulme found that if much heat be applied to the 
bottom of a tube filled with illuminated liquid that has 
been fome time at reft, the light will defcend in luminous 
ftreams from the top of the tube to the bottom, and be 
gradually extinguifticd. He filled a tube nine inches 
long, and I fV of an inch diameter, which was clofed at 
one end, with fome very luminous liquid ov^r night; and 
procured a gallipot three inches and^ a half deep, and 
. three and a half wide, holding 1 2 oz, of boiling w^ter, 
the next evening ; the tube which had been placed in the 
laboratory, and the light of which had afsended plentifullyi 
talking the circular form of the tut)e, and forming a very 
lucid ring at the top of the fluid, had it's bottom immerf- 
ed in the boili^ng wf^ter in the gallipot, wh^n th^ lightapi 



COLOamiKG MATTBK. M% 

peared to defcend in about the fpace of half a minute in 
fiream9 to the bottom, illuminating the whole fluid dar- 
ing it's deicent in a very beautiful manner^ and then was 
gradually extinguifted. This extinction began at the 
top and ended at the bottom. The mo^ligible folutioni 
for this kind of experiment are made of £pfom and 
Glauber's falts, Tea water and fal ammoniac ; and the ex- 
perimentaltft, before he views the defcent of the light in 
the tube, (hould always remain. in the dark for fome little 
time, to get rid of all the extraneous light adhering to 
the organs of vifion, and to accuftom the eye to dark*^ 
nefs. 

10. The effefts of the human body and of the ani- 
ttial fluids upon fpontaneous light. Dr. Hulme found 
to be as follows : I . The living body. On touching . 
the luminous part of fifhes, thje light adhered to the fin- 
gers asd different parts of the hands ; it remained very 
lucid fome time and then gradually difappeared ] but on 
being applied to pieces of wood, ftone, &c. of the fame 
temperature as the laboratory, it continued luminous upon 
them for many hours. 2. Blood, Herring light mixed 
with craflamentum or red coagulated part of the blood, 
and well fiirred, became (lightly luminous, but not of 
long duration ; nearly the fame happened on mixing the 
lucid matter with recent craflamentum of pleuritic and 
Aeumatic people ; but with black and offenfive crafTamen- 
twm the light feemed to be more quickly extinguiftied. 
There was acuriouscircumftance, that on mixing fifti light 
^ith putrtfcent bloody fcrum, it would not incorporate, 
hut was ejected in globules 1 ke quickfilver, and after- 
^xi adhered to the fide in form of a lucid ringr. Mixed 
^th pure healthy ferum, the herring light was foon highly. 
UluminiELled. 3. Urine. Mackerel light being ftrongly 
^^tated with frefh urine, a glimpfe of light was retained 
Mfirfl;, and then gradually extinguished; but iiale au<) 
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pungeij;it urine had a flill more cxtinguiflnng effefl:, Sdf 
Milk, Mackerel light incorporated by ftrong agil 
with frefli cows milk, became highly luminous and c< 
tiuued Ihining above 24 hours. Frefli cream alfo retaia-';] 
ed fome light, though (perhaps owing''to it's thicfcnefs)' 
it wag not fo vifible as with milk. When, however, j 
milk, or cream turns four, it contrafts a very extin-*- 
guifliing property, as it puts it out immediately. 
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Colouring I^ appears, on treating of the a<Siion of light on animauSi | 
matter, ^^^ j^ j^j^g ^ great influence on the produftion of thor' 
colours, and that light itfelf when imbibed -by bodies, 
may become the fubjeft of curious inquiries ; it now re» 
mains to give fome account of the nature of colouring 
matter, and of the chemical aftion which different re- - 
agents have upon it, for the purpofes of dying. Upon 
taking a general view of the animal creation, we find 
there is a great variety of colours, not only in different 
animals, but even in the parts of the fame animal. Thus, 
in man, and all quadrupeds in particular, blaod is from a 
bright vermilion colour to a dark purple ; in.infe£ls it is 
white ; the flefli of the fornler is univerfally red ; that of 
fi{h generally of a more or Icfs pale colour. The nerves 
of an animal are of an opake pearl, whilft the tendons 
fiiine like filver, and the brain, the liver and the lungs 
Iiave each their peculiar colour j the fame may be faid of 
the other parts. In fome animals, likcwife, it appears that 
colours only pervade the furface and cannot be collected, 
or if they are, the colouring tinge is flight and evanefccnt, 
and foon diflfipates ; in other animals, or their parts, tho 
colour is as it w^re fo concentrated as not only to be ca-^ 
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ble of being extrafted by different raenftrua, but fo 
.ble as to be communicated to other fubftances to which 
colour is given equally firm and durable. This matter, 
le colour of which c^n be fo communicated, may be 
ailed the colouring matter of animals, and it is from this 
ingdomf that the mofl. rich and exquifitcly beautiful colours 
re to be extracted, although they are very few in number. 
With refpeft to the origin of colour, little or nothing 
:s known. According to the principles of optics, the 
iiolouring parts of an animal (as well as of the other king- 
doms) may be faid to be thofe parts which pcffefs or ac- 
quire a power of afting on the rays of light, fo as either 
to abforb them all, and produce the fenfation of black, as 
the ink of the cuttle fi{h, or only .to abforb particular 
rays and tranfmit or refleft the others, and thereby pro- 
duce the perception of that particular colour which be- 
longs to the ray fo tranfmittcd or refleAed. 

Some have attributed the power of afting on t!ie rays 
of light to phlogifton, others to .the prefence of iron, but 
the candid and impartial judge muft acknowledge the 
vant of a fatisfaftory explanation. 

There is great roafon to believe that it depends upon 
the proportion of the component parts of bodies, more 
than upon the particular form or fliade of thofe ul- 
timate parts } and the prevailing opinion is that the mod 
eflential circumftancein the production of colour depends 
on the abfenco or the different quantity of oxygen, which 
the coloured matter retains in it's compofition. A com- 

I « * 

parative view with the different oxyds of the metals, the 
colours of which appear to depend on the different propor- 
tion of oxygen they contain, may afford ftrong arguments 
in it's favour ; but in animal fubftances, as tlie oxygen 
cannot eafily be feparated without decompofing the other 
component parts, it is much more difficult to determine 
whether the colours depend upon the different p ro- 
ll 3 
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portions t>f component parts^ and in what manner \bief 
arc a0'e6ied by the abfence or prdcncc of the oxyi^. A\ 
further inveftigation is neceflary to deaf away all the 
doubts on this interefting fubje£i. In the inean time lie 
mud reft fati&fied with the explanations of the three in- 
genious chemifts before mentioned. 

Independent,* however, of the form and figure of Ac 
particles of bodies, the opinion of fir Ifaac Newton (who 
aflcrted that all coloured matter reJleSfs the- rays iff hfbtj 
fome.bodies reflefi'ing the more refrangible, others the left 
refrangible rays, more copioufly, and which he affinwd 
was the only true reafon of thefe colours) has beeit calW 

in quieftion, and in the progrefs of inquiry anothw theory J 

If 

Experb. has been attempted, which Ddaval fupports by numerott* 
Ddavai. experiments. They were firft made on tranfparcnt co- 
loured fubflances, as being of the fimpleft kind, cwifift- 
ing only of the colouring particles united with and dif- 
fufed throughout tranfparent media, fnch as fjpirit of wine, 
water, &c. From the examination of fuch tinged media 
he has been enabled to difcover feveral properties of CO-* 
loured matter, very different from what has hitherto been 
fuppofed to prevail: for inftance, Delaval affirms, (roin 
his experiments, that in tranfparent coloured fiibftance?, 
the coiouring matter does not reflet any light^ and when by 
intercepting the light which is tranfmitted, it is prevent- 
ed from pafling through fuch fubftances, they do not 
varj' from their former golour to any other colour, but 
become entirely black. 

For the purpofe of obferving the manner in which 
•ranfpaTent coloured bodies a6l upon the rays of light, he. 
procured fniall vialsof flint<^glafs,ofa paralletopiped fons. 
He covered the bottom and three of the fides of each of 
thefe phials with a black varnifli, the cylindrical neck 
and the anterior fide, except at it's edges, were left un- 
covered ; hence no light could be admitted, except through 
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b^ neck and anterior fide of tbem. The uncovered fide^ 

ihould be placed oppofite the window^ but in fuch a dt* 

refidon as to form a right angle with it. He conftantly ^ 

feund that the liquor in the neck exhibited it's colour 

di(tin£tly and vividly, wbilfl that in the body of the vials, 

viewed through the uncovered fide, exhibited no colour, 

tut was black; and as to the expreflions rcfieded light 

' and tranfmitied lights as tranfparent.colouTed bodies are 

not endued with any reflexive power, the word refteifed 

cannot be properly applied to the light which falls on 

(hem; he has therefore fubftituted the words incident light j 

inftead of rrJUSied light. 

Tablb of tranfparent coloured liquors viewed by tranf- 
mitted and by incident light, from the animal king- 
dom. 



Sy tranfmit- 
ted light. 

red. 


By inci- 
dent light. 

black. 


red. 


black. 


yellow. 

yellow. 

yellow. 

red. 


black, 
black* 
black, 
black. 



!• Cochineal infufed in diftilled water 
8. *- in fpirit of wine 

3. Kermcs infufed in diftilled water 

4. ■ ' in fpirit of wine 
3. Ox gall diluted with diftilled water 
(. Blood with fpirit of fal ammoniac 

The few experiments juft cited are thofe which Dela- 
?al made on animal fubftances, and are extracted from a 
numerous colle&ion of others made in the thr<^e .king^ 
ddms. The author informs us, that thefe fliow^ that 
tranfparent coloured liquors do not, as before aflerted^ 
^eld any colour by refl«£lipn, but by tranfmilfion only. 
If thefe liquors are fpread thin on any white ground, they 
ippear of the fame coloufs which they exhibited wliez) 
newed in the necks of the vials, as the light reflcAed^ 
Vom the white ground is^ in this cafe^ tranfmittcd through 
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the coloured medium ; but when they are fpread upon, 
a black ground, they afford no colour ; * but the black 
ground fliould not be a poliflied body, as the light ^- 
flefted by it would be tranfmitted through this medium 
on it's furface, and be tinged by paffing through it- 
He found alfo that opake bodies do not exhibit their 
colours by reflefling the rays of light : he affirms this to 
be a general law) and as animal fubftances do not afford 
any great variety of coloured produfts, yet, fince in thpfe 
which do exhibit colours, the colouring particles are en- 
dued with the fame properties Which prevail in vegetables; 
they muft be regulated by the fame laws. In vegetables, 
on depriving them of their colouring matter, there re- 
mained a folid white earthy fubftance, which is the only 
part of them endued with arefleftive power ; he afferts, 
their colours are produced by the light reflefted from this 
white matter, and tranfmitted from it through the 
coloured coat or covering which is formed on it*s furface 
by the colouring particles ; and that when the colouring 
matter is difcharged, the folid earthy fubftance is expofed 
to view, and difplays that whiienefs which is it's diftin- 
guifliing chara6ler. In like manner flelh, which confito 
of fibrous vcffels containing blood, is perfeftly whitey 
when diverted of the blood by ablution. The mem- 
brane?, finews, bones, and other folids are white, and 
when freed from their aqueous and volatile parts, they are 
a mere white earth, unalterable by fire, and incapable of 
imparting to glafs an opake whitenefs. 

From the experiments with blood abovementioned in 
the vials, and from the above confiderations, it appeal^ 
to Dclaval, tliat the florid colour of the flcfli arifes from 
the light which is r^^^r^ from the white fibrous fub- 
fiance, and tranfmitted back through the red tranfparent 
covering, which the blood forms on every part of it. ' ' 
The blood whilft recently drawn docs not aflTwnc the 
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^pearance common to tranfparcnt coloured liquors, for 
ich liquors, when too maffy to tranfmit light from their 
irlher furfaces, are black. But blood recently drawn 
fields a red colour, in what.'bevcr mallcs it is difpofcd. 
The colour thus exhibited ariles from a white matter 
diffufed throughout the blood. This white matter is 
eafily feparable from the red part of the cruor. This 
maybe performed by dividing the cruor after it is coagu- 
lated into thin pieces, upon which a fufticicnt quantity 
of water mu ft be poured. The cruor communicates a 
red tinge to the water, which fliould L^e changed every 
day; after a few days, the water no longer receives anv 
tinge, and the remaining mairos of the cruor are by 
thefe means rendered perf».clly white. Thus it appears, 
that not only the flefli, but alfo the blood itfelf, are white 
fubftances tinged with red particles. 

The red colour which the fhelh of lobflers afTume 
after they are boiled, is a mere fupcrllcial covering, fpread 
over the white calcareous earth of which the ihclls are 
formed, and may be eafily removed by fcraping or filing 
thefurface. Before this fuperficial covering is attenuat- 
ed by the heat, it is much denfcr, fo that in fomc parts . 
of the (hells it appears bhick, as it is too denfe to admit 
the pafTago of the light to the white fubdance of the (liellj • 
and back again. But v/here this tranfparcnt blue colour 
is fpread thinner and rarer, the light reflccled from the 
Uhite fubftance of the (hell is tranfmitted back through • 
the blue film, and yields a light blue colour. The colour 
of the fliells of feveral fpecies of egjrs is alfo merely fu- 
perficial, and may be fcraped off, leaving the white earth 
of the (hell expofed to view. 

Feathers in Jike manner, according to Dclaval, owe 
their colour to thin layers of coloured matter, covering 
the white fubftance, of which they are principally formed. 
He fcraped off the fuperficial colour from fuch parts of 
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vividly eoJoured feathers as were folid enough to timii 
of that 6peration, and by this means feparated the co^ | 
loured layers from the white ground, on which they hft^ 
been naturally fpread. The furfaces of the lateral fibrei ; 
of feathers cannot be thus feparated on accotint of their 
tninutenefs. But as they appear, when viewed with a 1 
microfcope, nearly to refemble in theiv form the featheni 
themfelves, it fecms probable, that their colours arifc ' 
from a fimilar matter and conformation in the ftnalkf 
fibres, as in the grofler parts of the feathers. 

The colours of all animal fubflafices, whicTi have fal- 
Icn under his obfervation, appear to him to be effefted iti 
the manner defcribed. In all the inftances, the colpuri 
t{ the bodies are produce^ by the light reflefted frond 
' ft white fubftance, and tranfmitted back from ii 
through a tranfparent coloured covering. The colonrmg 
particles were extrafted from fuch of the bodies as were 
' capable of yielding them to any proper folvents, and in 
their ftate of folution, as well as when condenfed into a 
fclid confidence, they were conftantly found to poffefs i 
power of tranfmitting colour, but to be devoid of any re-^ 
fle£tive power. 

In the examination of fome animal fubjefts, when the 
flouring matter could not be feparated from the white 
fabftance by chemical means, he had recourfc to me-^ 
chanical methods of effe£ling their divifion. But fuchr 
methods, he confeffes, can only be employed when the 
principle part of the white fubftance is unmixed with thfc 
Coloured coat or covering which is fpread upon it's fur- 
&ce. 

T^^ conclude, from all the experiments and obfcrvations 
of Delaval, it appears that all colouring matter, whether 
■nimal, vegetable or mineral, is tranfparent ; that it docs 
XK)t refleft colours, but exhibits them by tranfmiffion 
Only ; and that opake coloured bodies coniift of tranfpa« 



COLOURING MATTEtt. , 45^ 

rtnt matter, which covers opake white particles, and 
tranfmits the light that is refledled from them ; and this 
vrhite fttbftance which compofes animal and vegetable 
bodies confifts principally of calcareous earth. All co- 
louring matter is black when viewed by incident lights 
and all fubftances incline to blacknefs in proportion as. 
fbey arc copioiiily ftorcd with tingeing particles. 

Bergman appears to have been the firft who obferved Thhmaiier 
that the colouring matter of bodies poffefles chemical fhcmicja 
proi>erties that diftinguifh it from all other matter ; for P^'^^P^^^^ 
befidcs it's feveral affinities with particular rays of light, 
k has others which render it fufceptible of being a^ed 
upon and modified by a variety of chemical agents, and 
of forming permanent combinations with other fub-^ 
fiances, fuch as the (ilameilts of wool, (ilk, cotton, li- 
nen, &c. 

It is from thefe affinities that the art .of dying arifes^ 
and thofe beautiful colours communicated that fo much 
adorn the elegancies of tafte ; fince, however, thefe affi- 
nities are of various ftrength, fome being ftrong enough 
to form with the fubftance to be dyjed a permanent co- 
lour, whilft others require an intermedium to unite them 
together,, colouring matters have been divided into twox^^okindi 

• • r of colourinf 

I • Thofe the attraftions of which for the particles of the Subft»BU»e. 
diflFercnt fluffs are fufficiently ftrong of themfelves for the 
colour to be. fixed, have been called by Dr. Bav.croft/w^ 
ftantivi colours. 

e. Thofe of which the attra<5tions are not fufficiently 
ftrong of themfelves, but require fome earthy, metallic, ot 
other body that has an attraftion for both, by which a 
bond of union is formed and the colcmr fixed, arc called Ad cahr«; 

aa^e^'fOe cofours. \ 

3. The body that is interpofcd is called the mordant or ftlocdnt. 
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Amongfl the firft may be reckoned the Tyrian pof*! 
pie ; and amongd the fecond, the difierent red colours 
the animal kinordom, for which we are indebted to theii 
fefl: tribes. The }>urt>le is fuppofedto have been produccj^J 
by a fnail, a fpecies of murex, and the red is taken finom 
fevcral fpecies of the eenus coccus of the order hemip* 
tera of infeds, fuch as the coccus cafti, ilicis^ lacca and.j 
polonicus. According to Olivier, ufeful colours may] 
likewife be obtained from the coleoptera order, particu- 
larly one from the meloe profcarabaeus ; and in Ameri^ j 
there is a large green worm which infefts the tobacco 
plant ; this when bruifed affords a confiderable quantity 
of a green liquor that might be ufeful as a dye. Thui 
whilft a few of the mammalia regale us with their excdf 
lent perfumes, ihefe fmaller tribes add their tribute to the 
arts of man, by prefenting him with the mod rich and 
brilliant of colours. 



3 



T.r;=.n «.,r - TYRIAN PURPLE. 

pie. 

The origin of the difcovery of the famous purple fo 
much boafted of by all antiquity is perhaps unknov^Ti. 
Tradition has handed down to us different accounts of it. 
Ifs difco- It is related, that a fhepherd's dog, being prefTed with 
KMMft^rmi, hunger, broke a (liell upon the fea fliore, when the blood 
'^"wy» that ran from it ftained his mouth of fo beautiful a co- 
lour as to ftrike the admiration of thofe that faw it ; they 
endeavoured to make a dye of it, and fucceeded. Another 
account is, that at the time Hercules was in love with 
the nymph Tyros, bis dog happening to find a (hell on 
the fea (hore, broke it, and his mouth was ftained with 
the purple. The nymph obferving it, and charmed with, 
the richnefs and beauty of the-jcolour, declared to hcc 
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ver, Ihe would fee him no more until he brought her a 
Binnent dyed with the purple. Hercules fucceeded by 
bUefting a number of fliells, and brought the purple 
t>be {he had demanded. 

Some place this difcovery in the reign of Phoenix fe- 
2ond king of Tyre, about 500 years before Chrift; others 
at the time that Minos the firft reigned in Crete, about 
1439 years before the chriftian sera. The greater num- 
ber of authors, however, give the honour of the inven- 
tion of dying ftufTs purple to the Tyrian Hercules. He 
gave his firft trials to the king of Phoenicia, and that 
prince became fo jealous of it*s beauty, that he forbade 
it's ufe to all but his dcfcendants and the prefumptive heir 
of the crown. With refpeft to the explication of the fable 
of the difcovery, we are informed by Bochart, that in the 
! Syriac language the fame word fignifics a dog and ^ dyexy 
which the Greeks applied to the former animal. The 
antiqqity however of the difcovery, as obfcrved by Gro- 
guet, is confirmed by the teRimony of Homer, who gives 
purple ornaments to heroes who lived about the age in 
which it is faid lo have been made known. 
I The purple dye was drawn from many kinds of fea-'^v,,,^^ 
ftells, but the befl were found near the iflc where new exuaaed. 
Tyre was built. They likewifc fifhed for them in other 
places on the Mediterranean. The coafts of Africa were 
fanous for the purple of Gretulia, and the coafts of Eu- 
rope fupplied the purple of Laconia, which they held in 
great efteem. 

According to the accounts of Ariftotle and Pliny, to Account of 
^hom pofteritv is indebted for almoft the only account, Ariftotle 

^ ^ ^ . •' ^ ^ and Pliny, 

It was obtained from an univalve fliell fifli. Plinv, in 
whofe time it feems this dye l.ad attained it's grcateft 
perfeftion, divides the principal fliell fifli which afibrJed it 
into two fpccies ; the firft, comprehending the fiiiall fpc* 
vies, he Ciillcd bucciuum or whelk 5 the fecond included 
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thofe called purpura, and were of a larger fize. Bod 
fpecies were fubdivided into feveral varieties ; they wtttj 
likewife diftinguifhed by the more or lefs beautiful co» 
lour they gave, and according to the coafts where the 
fiflicry was carried on, Thefe are fuppofed by Fabini 
Columna to have been alfo diftinguiftied by the generio 
name of murex. The juice was contained in a fmaB 
vein found in the body of the buccinum quite colouriefsj ;" 
it likcwife, when brv^kcn, contained a very fmall quantity [ 
of a red liquor fliadcd with a black tinge, the nigricani % 
rofa of Pliny. The colouring juice of the purpura wa| 
found in a veflel in the throat, but fo fmall was it in 
quantity that only one drop could be extrafted from each 
animal. 
fs prept. When a fuflScicnt quantity of the colouring juice wai 
***"*• cxtraded, a certain portion of marine fait was added to 
it ; it was then macerated for three days, after which five 
times the quantity of water was added, the mixture kept 
in a moderate heat, and the animal parts which rofc to 
the furface were feparatcd from time to time, Thefe ope- 
rations lifted ten days, after which the liquor was tried 
whether it had taken the proper degree of colour by means 
of a piece of v/hite wool, 
Icrtwxis of Previous to the dyeing, the fluff was differently pre- 
xeiiig with pared; fome dipped it in lime-water, others made ufe of a 
fpecies of fucus which afted as a mordant to render the 
colour more fixed. We are informed, that the liquor of 
• the buccinum did not afford a fixed colour of itfclf, but 
it increafed the brightnefs of the colour of the purpura. 
In dyeing the Tyrian purple, they began with the 
?i.irc of the purpura, then a fecond dye was given 
^ ::h that of the buccinum ] hence Pliny gives it the 
T.rri? .f purpura dibatha. In other procefles, the juices 
x£ iVt 1^0 were mixed ; for inllance to dye 50lb. of 
*u»w £l»cib, of the buccinum, and lOOlb. of the Jui«c 
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: the purpura were taken^ by which means an amethyft 
alour was obtained; fometimes a ground was given with 
ae coccus (the modem kermes), and afterwards the juice 
C the purpura was ufed. Likewife a great variny of 
nirples were obtained by uniting fome of thcfe methods^ 
vhich were diftinguifhed by different names ; thus^ ac- 
por^ng to Pliny, that of Tyre was of the colour of coa* 
gulated blood, the amethyft purple took it's name from 
the ftone, another fpecies refembled violet, 8cc. It ap- 
pears that fome kinds of purple prefcrved their colour a 
long time, for it is related by Plutarch in the life of 
Alexander, that the Greeks found a great quantity of 
purple in the treafury of the king of Perfia, the beauty of 
which had not changed during 190 years. 

The very fmall quantity of ju;ct» extra&ed from thefe 'i'« <>€««. , 
animals, and the length of the operation of dyeing, made 
the purple of fo high a price, that at the time of Auguftus 
one pound of wool dyed with theTyrian purple could not 
be bought for thirty pounds. It is fuppofed from the 
commerce of this precious dye, that it contributed much 
to the opulence of that once celebrated city. From it's 
great price it was, as may be fuppofed, an attribute every 
where of high birth and dignities, the purple therefore 
decorated the firft magiftrates of Rome; but as it foon 
became lefs fcarce amongft the opulent, it was at laft re- 
ferved, under pain of death, to the emperors ; whilft the 
priefts, ever}' where bufy, canonized it as a colour agree- 
able to the divinfty, and which when firft known was ar-p 
logatcd by them for his worfliip. 

For many centuries nothing was known refpefting RcdKcove^i 
the two juices which formed the Tyrian dye, except what moderns? 
the ancients had left us; fo that although Ariftotieand 
Pliny had given fome intimations of their being primi- 
tively white, and Pfiny had mentioned one of the inter-* 
lUediate (colours or gre^n which takes place, yet the other 
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colours they undergo on expofure to the rays of the fip. I 
were not diilinftly noticed^ until the animals which afforf"^j 
them were difcovered at the end of the laft century andf^ 
the beginning of the prefent. ft was not till then that;] 
any adequate conceptions could be formed of the change!, 
they underwent before they became purple. 

Cole and For the identity of the fliell fifti of the ancients withj 

Reaumur tf^^fg Qf i]^^ modems, we are indebted to Duhamel. who. 

iiie bucci- ctifcovered the purpura, and to Cole and Reaumur who. 
round the buccmum. 

The bucci- With rcfpcdl to thebuccinum, it was found in 1686 by.. :j 
Coleingreatplentyonfomeof the Irifh fliorcs^on theftioreSj-; 
of Somcrfctihire, and the oppofite ones of South Wales, 
and confiderable profit was made of it by marking linea 
with it's juice of a fine durable crimfon colour. Afmall 
fpecics of the bui::cinum was likewife found by JuflSeu on 
that part of the French coafts which is waflicd by the 
Atlantic ; it refembled in form the garden fnail, and was . 
prcfentcd to the Royal Academy at Paris in 1 709, whilft 
in tlie following year Reaumur found great quantities on 
the coaft of Poitou. The flicU of the buccinum, which 
is confiderably hard, is firft broken by a fmall blow, tak- 
ing care not to crufli the body of the fifli within. After 
picking oft' the broken pieces, Cole found the juice in a 
little white vein or refcrvoir, lying tranfvcrfely in a fmall 
furrow or cleft near to the head of the fifh ; this white li- 
quor being taken out is clammy, and if chara<?lers be 
drawn with it, or if it's vifcid juice be fqueezed upon 
linen or filk, the part acquires immediately on being ex- 
pofcd to the fun, a pale yellowifli green, which quickly 
deepens into an emerald green, then changes to a blue, 
and laftly to a deep purple red. This fucceffion comes on 
fo quickly as fcarcely to be diftinguiflied, and the changes 
are made quicker or flower, accordin<^ to the de<rrce of 
the fun*s heat. If the cloth be now waflicd with fcald* 



ig water and foap^ and laid again in the rays of the fun, 
le colour changes to a.beautiful crimfon ; which fuSers 
10 further alteration fron} fun or air^ or any of the fub- 
bnces ufed for aflaying the permanency of colours. 
^e likewife fbund^ that whilljt linen marked with 
ihis white liquor was drying by expofure to the fun dur* 
ing the firft time^ it always yielded a very (Irong fetid 
[i^ell re(embling a mixture of garlick and.afTa fcetida; it 
appears alfo that the purple of the ancients had a flrong 

Imetl- 
With refpcd: to the purpura, we are informed by du Du Hamei 

Bimel that it's juice receives no colour, nor communi- the^m^ 
Gates any, either to filk or linen, without expofure to the ^"'^ 
fua; that it is the light and not the heat of it's rays that 
calls it's colour forth; for when the (ilk or linen is covered 
with thin opake bodies which tranfmit heat without 
light, no colour is produced, whilft tranfparent bodies do 
not impede it. Likewife the light of a culinary fire con- 
centrated by convex glafles and concave mirrors has no 
edeft upon it. Du Hamel, who found the vifcid colour- 
ing liquor of this fi(h white, except in a fcNy inftances 
where it was green, and which he fuppofcd originated 
fiom difeafe, gives the colours it alTumed on expofure to 
the fun in the following order, ift. A pale green or 
ydlow. 3d. an emerald green. 3d. a dark blui(h green* 
4th. a blue with an incipient rednefs. 5th. a purple. 
ihefe colours took place in lefs than (ivc minutes, and it 
only became green wheti not expofcd to the light. Ac- 
cording to LewiS) this fucceffion of colours is bell obferved 
when the fun is low and his action is weak, whilft at 
noon in fummer they are fo quick as not to l>e eafily dif- 
tinguiflied. Du Hamel found it in great abundance on 
Ihecoafts of Provence. Snails pofll-ffing the fame pro- 
perty are found to exift in various parts of the world. 
Prom the account of John NieuhofT, there arq an abun- 



9^^ ^^* dtnce of purple fnails found in the iflands ovei' f^ni* 
purple CO. Batavia, and it appears that the Chinefe have the fcviSM 
of eating them, at the fame time they pick dttt of die 
middle of the animal a purple coloured fubftande whilek> 
they ufe as red ink. According to Dr. Peyfonbd a 
naked fnail, producing a purple colour, is found in thi 
feas of the Antilles; and is looked upon aS'precbiu i 
'for the beautifol purple colour it produces, wfaicb^ii- 
purple without the aid of light. It is emitted in dif 
fame manner as the black ink of the cuttle fifli or fe^. 
which when in danger furround itfelf with it's vifcid 
bitter black fluid ; this lad was ufed as ink by thetSo^ 
mans, and is faid at this time to form thebafis^tbt 
Chinefe or Indian ink. 

In the hiilory of Jamaica by Dr. Brown, .is a'lde- 
fcription of two fhell fi{h containing a fimiiar purple os* 
louring liquor. The one is termed the largir dariUmU 
oi feafnaily and is very frequent in the American. feak 
On touching this animal, he obferves, it emits a confide* 
rable quantity of a vifcid purple liquor, . which tbickenft 
and colours the water fo much, that it is fcarcely to be 
fecn for feme time, by which means, like the cuttle fi(b^ 
it efcapes danger. This liquor colours linen of a beauti** 
ful dark purple, not apt to be changed either by acids or 
alkalis, but it differs from that of the buccinum by being 
readily wafhed out, as well as being naturally emitted o£ 
a purple colour. The other of thefe (hell fi(h is called 
the purple ocean Jhelly and on being touched it emits a li- 
quor refembling the former. 

To thefe it may be added on the authority of Reaumur, 
that on fome of the Frenqh coafis he found great num« 
bers of fmall elliptical fpheroidal bodies adhering to the 
rocks by a (hort ftem like fruits, and that the purple fiih 
were commonly accumulated plentifully about thefe. 
On examination of the bodies he found them to be vefi* 



oks filled with a liquor of the £une quality as the juice 

of the i(h^ hot lefs yifcid and more readily fpreading upon 

luien. At firft he fufpeded them tp be eggs^ perhaps of 

'dbt purple fifli, but could hot obler\-e any thing like them 

CQ diffedion. They ari only iji perfection in autumn, 

iRrbilfl im fummer they have either loft their colouring 

juice, or the juice it^s power of becoming, purplp in the 

Ibn. Asd Gage relates that fome (hell fifh were found 

scar Nicoya, a fmall Spanith city in South America, 

vhich had all the properties defcribed by the ancients, 

as Pliny, &c. It even appears that fome ufe is made of 

thto in dyeing cotton on the coafts of Guajaquil and 

Guatimala. 

The colours of the Portuguefe men of war, or holu- 
Auria phyfalis of Linnaeus, prefent, fome of thenl a 
i beautiful crimfon, others a fine purple, and Dr. Bancroft 
procured a fluid of the fame purple colour, with which 
Itt ftuned the comer of a cambric handkerchief that fuf- 
. taioed nine months repeatedly waihing without lofing 
nmch of it's cSolour. This liquor was very acid.. 

It is obferved by Martin Lifter in the Philofophical 
Tranfa6lions, that the common hawthorn caterpillar will 
firike with lie a purple or carnation colour that will 
fiand ; likewife the heads of beetles and pifmires will give 
^equally fixed carnation colour; and he adds, that the 
amber-coloured fcolopendra affords by means of lie a 
Baoft beautiful amethyft colour equally durable, whilft 
•ggs of a cimex bruifed upon white paper, communicate 
rione a lively and bright vermilion colour. 

From this account of the Tyrian purple, it appears that 
it is not loft ; if, however, modern artifts have neglefted 
^ procure it, if they have not endeavoured to profit from 
Ae eflays already mentioned as made by their contempo- 
raries, it is becaufe colours have been acquired that arQ 
^ only m^e beautiful but lefs dear. W9 hav« be« 
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900 COtOUBXlfa UATTBX. I 

fides what has been dclcribed a very detailed defcnptiaa< 
of the manner in which the anctenti fiibed fbr t|ie A^ | 
filh that afforded the purple^ in a work compofed bjr j 
Eudocia MacrembolitilTa, daughter of the emperor Coa^ j 
flantine the Eighth^ who lived in the lltlr cefil^v 
This lady was an eye witnefs of the account (he wrote* . 
Cochineal. jjj^ ^j^^q^ g^^j^ ^y^j^ jj^^^ beautifid rich red coim 

called crimfon is taken is of the order hemipteraj naoMit 
by Linnxus^ coccus cacti. According to BerthoUet, itii 
fometimes oviparous^ and at other times viviparous* Tjte 
Idale only lives a month, which it ends with it's amaOr% 
acod the feinal^ only furyives him the following moulk^ 
and dies after parturition. This infe£t is an inbfbitaiilof 
Mr*here the province of Mexico, and other Spanifh parts of Soialtb 
^^merica, where it is bred and coUeded in large qututi* 
ties; the commerce it. gives rife to being efttmated it 
many million^ of Dollars annually. It's food is the fetf 
of the Indiaja fig, or prickly pear tree, the ca£tus opuB^ 
of Linn^us. It is likewife called nopal. 

In the country from which it is brought it is guarded 
M^ith great care and jealoufy, to prevent foreigners frotn 
tranfplanting it into other countries. Several attempts 
have, however, been made to procure it. Thiery of 
Menonville had the courage and patriotifm to expofe 
bimfelf to the greateft rifles, by going to Mexico to ob- 
ferve the education of this infedt ; and he was fo fotka^^ 
nate as to convey this precious produ&ion into the illand 
of St. Domingo ; but no accounts have been lately re- 
ceived of it's profpcrity. 

When the females are fcattered on the plant, and the 
young are obferved to proceed from them, they b^n 
their culture. They are afterwards killed by boiling wa- 
ter, and dried with great care in the fun, by which exfie- 
cation they lofe nearly | of their weight. 
. i^cQordiqg to Spallanzani, in his travels through th^ 
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merce. 
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Two Sicilie9j this infeft might be advantageooflytranf- 
)>Iantecl to the Lipari iflands and Sicily^ where ttie plaift 
they feed upon grows with more Itixuriancy than in JSouth 

■ 

America. 

FVom the external appearance of cochineal, and fronli 
the lecrecy with which it's nature was preferved, it was 
for a long time fuppofed to be the entire fruit or berry of 
the tree, that had been wrinkled and ihrivelled by the dry- 
ing, and when the fruit or pear was known, it was then 
iiippofed to be the feeds of it. It is a fmaU, irregular, 
rDundifli body, and internally of a red colour. Acofta 
was cfne of the firft eye witneflTes of it's being an infeft j 
And Sir Hans Sfoane, Plumier, and all the later traveUert 
into America, confirm his account of it. 

The dried cochineal is forted into two kinds, vis. into JU'i varieties 
the large entire grains, called by the Spaniards, grana, and 
into fmall or broken ones, which they call granilU. In 
trade> four forts are diftinguifted : mttft^ue^ campeT* 
ehane, tetraefchale, and fylvefter, of which the firft \t 
accounted the heft, and called granafinoj and the lail the 
worft, called by the Spaniards, granafilveftra. The three 
former are named from the places in which they ire pro* 
duced ; the latter, from it's being found wild, without 
any culture. 

According to Neuman, thofe forts of opuntia, the fruit 
of which is of thedeepeft red colour, are obferved to pro- 
duce the fineft cochineal ; but although the colour of the 
fruit of this plant is red, we are informed by Thiery^ that the 
juice which this infeft feeds upon is greenifli, and that It 
will live and perpetuate it's fpecies on thofe kinds of 
opuntia of which the fruit is not red. 

The large or granafina is not covered with a cottony 
down like the other, which down being ufelefs in dying, 
equal parts, afford more colour, and it is of a fuperior 
pric« to that q£ fyhejtr^i but, perhaps, thefc advantages 

88 
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are opposed by it's niore expenfive education^ and bjr 
it's having no down^ which caufes it not to refift the ram 
and ftorms fo well as the other. 

The ^zxOkjyhueftra^ rsdfed from the iiopal^ lofcs in, part J 
the tenacity and quantity of it's oolton^ and becomes ' 
double the fize to what it does on the other fpecies of 
opuntia. It is therefore.to be hoped^ that by a cootiDued 
fyftem of educatioiiy it will become moreperfeA^.aod 
•approach by degrees the granay£vtf, 

©r^STbcft. '^^^ '^"^ ®^ '^^ cochineal, when well dried and prc- 
ferved, is fomewhat heavy, moderately compad:, clean, 
and of a glofiy furface, of a gray colour, tending to a pur- 
ple. The gray colour is owifig to a powder which covers 
it naturally, and a part of which ftill remains ; the pur- 
ple ihade is owing to the colour the water has extraded 
on deftroying them. When chewed it tinges the fpittie 
of a deep brownifh red colour called crimfon, and im- 
preiTes on the organs of taile a kind of faint and not 
very agreeable favour. When thoroughly dry, it has no 
fmell \ when moid, it is fomewhat mufly. 

This infeft may be preferved a long time in a dry place, 
^ellot fays, that he tried cochineal 130 years old, which 
was as good as new. 
roents^of ^^ Comparing the fylveftra cochineal of Mexico, and 
BcrthoUet. fome fent from St. Domingo by Bruley, with the mtf- 
teque, BerthoUet found that the decoftion of the fylveftra 
has the fame (hade as that from St. Domingo; that this 
ihade tends more to the crimfon than that of the mef- 
teque; but the precipitates obtained either by folution of 
tin or by alum, are exa£lly of the fame colour as that of 
the meftequc ; and it is thefe precipitates, that, by com- 
bining with the ftufTs, give them their colour. 

In order to determine the proportion of colouring 
matter the decoctions of the different cochineals con- 
tained, this chemiil made ufe of the oxygenated muriatic 



ilcicL^ . fHt^ MAcd «n equal weight of «ach of ilhe thwsir 
cochineals for one hour ; he poured each of the decob* 
WIS9 when filtered^ intp feparate graduated glafs cylin- 
dtn^ and then ladded oxygenated muriatic acid tothem- 
VnliL.tbc three weie brought to ithe iame yellow hue^ and 
tbe quantitiea of SLtii tfiat indicated the proportions of 
Ac i^louring matter were found exa6Uy as follows^ viz. 
eight for theoodiineal of St Domingo; eleven for the 
fylveftra of commerce^ and eighteen for the mefteque. 
■ Henoe the cochineal of St. Domingo is npt only ii^ry 
iaCerior to the mefteque^ hut even to the fylveftra of Mex«- 
ieO| and in reality it is much more downy and fmallcr ; 
tint the obfervations of Thiery have proved^ that the fyl- 
veftra, by a fucceffion of generations^ if carefully attend* 
cdtOj lofos part of it's downy and becomes much larger; 
. hence it ia^ to be hopedj that the cochineal of St. Do- 
miogo may^ bycare^.be brought to the fiate of perfec* 
ioa of the Mexican^ and perhaps^^to furpafs it 

WaJter,^ by decoftion, extrafts fome pf the colouring 
natter. of cochineal; and the colour, according to Ber- 
thoUct, is of a crimfon, inclining ro a violets Water^ 
however^ does not extra6t all, and the reniaining colour- 
ing matter. Dr. Bancroft found to be extracted (which is 
About, j- of the whole) by the addition of foda to the refi- 
duam, and a fre(h fupply of boiling water. If this be 
evaporated, and the extract digeiled in alcohol, the co- 
louring parts are difTolved, and afford a reiiduum that 
only retains the colour of wine lees, of which a new 
Edition of alcohol cannot deprive it* This part, on 
vialyfis by fire, affords the fame products as other animal 
fubftances. 

The alcohol of cochineal, on being evaporated, leaves 
* tranfparent refiduum of a deep red colour, which, when 
dned, has the appearance of a refin. It gives likewife 
on diftillation, the produfts of animal fubftances, a con^ 

S4 
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tihdhg ^ro<>f tbat thii^ coloruring mattter iB an aminat 
' ptttduftiok. 

The d^coftion of cochineal entfert, with difficultfj in- 
to putrefaftion 5 and on prefemng it more than two 
monthsy both etpofed to the air^ and in a clofed bdttle^ 
the firft prefent<?d no lymptom' of putrcfafltion; the fe- 
cond had a flight putrid odoiir. The firft became turbid 
almoft at the beginning,* and (eft a brown violet fediment 
on the filter ; the fecond preferred it's tranfparency a 
long time, and, jterhftps, only Idft it from the cffeft of the 
incipient piitrcfaftion, or ratherj according to Beirthqlle^ 
from a flight combuftion that was occafioned by a little 
oxygen that had probably united to the red particles rf 
the cochineal. The colour of both had become crimfon, 
the firft, Kowever^ was weaker from the greaferpart of 
the colouring particles being precipitated in cohlequcnce 
of "ceftairl'effeas pr6d\lted by the *tr. 

Berthollet, on trying the different effe&s which a va- 
riety of chemical agents had upon the coloi;ring matter 
as it exrfted in the dccod:ion, found, that the fulphoric 
acid in fmall quantity gave this liquor a red colour tend- 
iiig to a'yellow, and a beautiful red precipitate fell to the 
bottom. 

The iulphat of foda produced no evident change. 

The fulphat of iron formed a brown violet precipitate, 
and the liquor remained clear, with a tinge of dead leaf 
{feuille marts,) 

The fulphat of zinc produced ^ deep violet precipitate, 
and the liquor remained clear and colourlefs. 

The fulphat of copper produced a violet depofit, that 
was very flowly formed, and the liquor remained clear, 
and of a violet colour. 

The muriatic acid produced nearly the lame change as 
the fulphuric ; but without any precipitation. 



A fohtfioii of XDuriat of foda gave a dM|> refe eblotifeil 

fntcipitate without rendering the liquor turbid. 
Mofliiat of ammoniac product a ihade of purple^ 

vithoHt any precipitation. 
..lih^ ac^teof lead produced a purple videt colmrtd 

precipitate^ boc Jefb deep than the fulphat of zinc; the 

Bquer reatainej^Uinpid. 
A. folution. of tartar changed the liquor to a yellowifh 

red, and a fmall precipitation took place of a pale red 

colopr^ whild: the fupematant liquor rcftnained yellow. 

Oa pouritig a little alkali into it^ it became purple* The 
I Alii rapidly diflblved the fmall quantity of precipitate^ 
od the folution was purple. A folution of tin fcfrnied 
tidi Uie yellow liquor a rofe coloured precipitate. 

Having boiled a little cochineal with half it's \veight 
of tartar^ the liquor became more red^ and had a much 
Ml deep cojour than an equal quantity of cochineal with« 
tint UHrtar ; but the iirft gave, with a folution of tin^ a 
more abundant precipitate, more of a rofe colour, hence 
tirtar favours the folution of the colouring parts of the 
oochineal; and although the colour of the folution be 
ll6 deep, the precipitate produced firom it by the folu- ' 
tionof tin has a deeper and more rofy hue. This experi- 
ment, Berthollel thinks, deferves fome attention, in order 
to judge of the influence of the tartar .in the procefs of 
<fying fcarlet.* 

A folution of tartar being poured to the liquor of de- 
coftion, and afterwards a folution of tin, a depofit was 
more readily formed than by tin alone, which was of a 
rofe colour tending to a lilac, and although an excefs otL^ 
the folution of tin was added, the liquor remained fome^ 
what yellow. 

' A folution of alum brightened the colour of an infit- 
fiou of cochineal^ and gaye it a redder hue, a crimfox^ 
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pr^ipitation took place, aad the liquor ittained rather a 
reddifh criuifon colour. ^ • :~ . T 

..A ini:sture of alum and tartar produced a brigbbsr oo« 
lour, more lively, and tending to aycllowifliredpapie^ 
Qipitation took p]ace> but much lefs in quantity, iod 
much more pale than in tl>e preeeding experiment; ' ' 
A folution of tin formed a large depo(it«af a bfiauttfol; 
Tjed colour; the liquor was clear. as water, and no change 
of ^colour took, place on the addition of an alkali* l . ^ 

croft*^" -For a.more extenfive iuvcftigation of the ■colouring 
xpatter of cochineal, and the various colours pr€|duc(s4: 
upon it by different agentsl, we are indebted to the labouri 
and. .inveftigation of Dr. Bancroft. He has particu- 
larly paid attention to the method of producing, with thii 
colpuring matter of cochineal, which is naturally a crim- 
fpQ, that imoft beautiful and fplendid of all others, i\» 
fcarlet colour^ the richeft of any that the art of dying has 
been able to produce.: The (hades of this (carlet colour 
are known to be various, from a more or lefs deep recj, to 
a more or lefs vivid fire coloured fcarlet j but as the coiw-- 
men operations were infufficient to produce thefe (bades^ 
other Experiments were neceffary, which appear to haye. 
been made with great accuracy. 

Dirpveiy jj [g xnofl probable, for many years, that cochineal was 
made ufe of in Europe as a dye, the aluminous baiia 
was the only mordant employed for this purpofe. An 
opportunity, however, accidentally occurring to Kepfler, a 
derraan chemift, of feeing the wonderful effefts of a fo^- 
lution of tin by the nitrous acid in exalting the colour o» 
this fubftance, the difcovery of the cochineal fcarlet was 
llie confequcnce. Kepfkr, or as he is fometimes called, 
Kufter, brought his fecret to London, in 1543; fuch ia 
the account which Kunckcl gives of the difcovery of his 
countryman. 
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It hd:a be^ generally fuppofed.by writers on this fub- 
\^, that after the e0e£l of tin upon the cochineal colour 
had been difcovei^^ nothing was wanting to .produce 
{drlet than to apply the colourTo produced^ as a dye tp 
wool ; or in other words^ that a nitrrc or nitro-xnuriati^c 
Ibhition of tin wais fufficient to change the natural cri^i* 
fon of cochineal to a fcarlet. This, however. Dr. Ban- 
croft efteems as an erroneous opinion, for thts folution 
only produces a c^imfon or rofe colour, and not a fcarlet, 
vnlefs oth^r means be employed to incline the cochineal 
t colour, as far as may be neceiTary, toward a yellow hue ; 
aod the means of doing this feem to have been ftumbled 
upon without any knowledge of their real effeA. Tartar 
was, and is the ufual mordant for the dying of woollen 
cloths, as it gives the cochineal theyellowifh tendency 
neceflary to produce a fcarlet. This chemift found, on in- 
^ry, that fcarlet was a compound colour, confiding 
probably of ^ of a moft lively pure crimfon or rofe co- pound co. 
lour, and i of a pure bright yellow. Now ths great de- c^mOniad 
fideratum was, to find out a yellow from other drugs^ yeUow. 
^uivalcnt to the conv^fion of ^ of the cochineal colour- 
ing matter from it's natural crimfon to the yellow co- 
lour. The muriatic folution of tin appeared the beft as 
t mordant, as it fixed and reflected the pure crimfon or 
lofe colour of the cochineal unchanged and with the ut- 
moft brightnefs. Alum, though it fixes it's colouring 
panicles more durably, degraded or altered the natural 
colour of the cochineal folution, as well as folutions of all 
the earths and metals, tin excepted. To produce a fcar- 
let, therefore, it was only neceflary to fuperadd and inti- » 
* mately combine with this crijnfon or rofe colour, a fuita- 
ble portion of a lively golden yellow, capable of being 
properly fixed and reflcSed by the bafis. Such a yellow 
Br. Bancroft found in the quercitron bark (qnercus ni- Produce* 
graLin.) and in young fuftic (rhuscotinus Lin.) although ironbalfc;' 
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and miino. the laft 18 tnuch lefs bright aod lefs durable. The queiti« . 
foiuiioQor iron bark is not only the brighteft but the cheapeft of aft | 
**"• yellows; for according to this chemift, I pound <^ Ai 

|)owdered bark, which only coft three pence farthing, widt 
m fufficieht quantity of muriat of tin, dyed between 30«tti. 
40 pounds of woollen doth of a full bright golden yelklwj i 
and this being afterwards dyed in the fame liquor with | 
lefs of cochineal thati what is ufually employed, acquird 
a fcarlet equal in beauty and durability to any that is ufu- 
ally given by ordinary means with a full proportion of 
eochineal. He found-that three pounds of mimatic acid, 
which only coft one (hilling, might be mad6 to dillbtve a 
jpound of tin, that would require eight pounds of fin^e 
aqua fortis to diflblve; and that the muriatic h^d likewife 
this advantage, that a folution made by it was as tranfpa*^. 
rent and colourlefs as the pureft water, and capable tt 
being preferved for many years without the leaft altera- 
tion, whilft the nitro-muriatic folution of tin, or'fpii:itof 
the dyers, becomes turbid and gelatinous very fpeedily, 
and even in a few days if the weather be warm ; it may 
alfo be added, that the muriatic folution feems to exalt the 
colour both of the quercitron bark and of the cochineal 
more than any other. He likewife faved all the tartar 
employed in the old procefs, and extrafted, by potafh, a 
part of the colouring matter of the cochineal, fuppofed to 
have been before always loft, and obtained by means of 
the bark, as much yellow as was required for the compo- 
fitiofi of this colour with the cochineal crimfon, inftead of 
converting any part of this laft more coftly colour into a 
yellow. He found, however, that the muriat of tin pof- 
j'efled a very corrofive property ; hence he ufed the nitrat 
of tin, which he found, contrary to his cxpeftation, 
(when unmixed with tartar) only to produce a crimfon, 
but that if tartar was employed either with the muriatic 
or nitric foluiions of the metal, a fcarlet colour was the 
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confequence. The contrary to this was the general opi- 
nion ; for aiccording to Berthollet^ tartar gives a deeper and' 
more ro^ hue to the colouring matter of the cochineal, 
precipitated by the folution of tin, aud it moderates the 
adlion of the nitro-muriatic acid^ which tend& to give 
fcarlet an orange caft. After various experiments, thene-r 
fore^ Dr. Bancroft founds that the beft was a folution of 
about fourteen ounces of tin in a mixture of 3 pounds of 
oil of vitriol with three pounds of muriatic acid. The 
Qiiiriatic acid is to be firft poured upon a large quantity 
of granulate tin, in a large glafs receiver, and ^he oil 
of vitriol afterwards added flowly ; thefe acids beii^ 
mixed are left to faturate with the tin; this folution is 
more rapidly promoted by a fand heat. This murio^-ful* 
phuric foltktibn of tin is perfe&ly tranfparcnt and colouf- 
Ie&, and remains fo many years ; it produces full twice 
as much effe£b as the dyers fpirit or nitro-muriatic foIu« 
iion of tin, with lefs than ^ of the cxpenfe. It raifes 
the colour more than the dyers fpirit, and full as much as 
the tartrtte of tin, without changing the natural crimf[)n 
of the cochineal towards the yellowifti hue, and is the 
beft mordant or bafis for producing a compound fcarlet, 
with the cochineal, • crimfon, and quercitron yellow, 
in which operation I of the cochineal may be faved. ' 
To this it may be added, that by ufing the quercitron 
bark, nbt only i of the cpchineal is faved, but the fcarlet 
compofed of thefe two may be dyed upon woollen atid 
linen yam without any danger of it's being changed to 
a rofis or crimlbn by the procefs of fulling, as always hap- 
pens to fcarlet dyed by the ordinary means, and if it b6 
compared with the common fcarlet by candle light, it 
appears st leaft to be feveral ihades higher and fuHer, and 
is not to be fpotted or changed by chemical agents, fuch 
as calcareous earth, foap, alkaline falts, 8cc. 
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The pro* Jhe procefs is to put the cloth to be dyed fcailet iattf 
a proper tin veffel nearly filled with water, with which: 
atx>ui eight pounds of inurio-fulphuric folution of tin 
have been previouily mixed ; the liquor is then boilcdi 
turning the cloth through it. as ufual for { of an hoari 
the cloth being then taken out^ four pounds of cochineal 
and two pounds and a half of quercitron bark, are to be 
$dded in powder ; having mixed them well, the cloth is to 
b^ returned inio the liquor, the boiling and operatioa 
continued until the colour is duly raifed, and the dying 
liquor exhaufteJ, which is in about fifteen or twienty mi- 
nutes; the cloth is then taken out and rinfed as uiial* 
By this method the time, labour, and fuel neceflary for a 
fecond procefs will be faved, the operation finifhed more 
fpeedily, and a faving of all the tartar, | of the coft of 
fpirit or nitro-muriatic folution of tin, and | of the co-. 
chineal ufually employed, and the colour is not inferior 
to that dyed in the ordinary way ; and as to the fcarlet, 
every poffible fhade between the crimfon and the yellow 
colours may be produced by only increafing or diminifh^ 
ing the proportion of bark. If a crimfon or rofe co- 
lour is wanted the bark is omitted, 

metajiicand ^^ remains to give an account of the experiments Dr. 

•arthybafes Bancroft made to difcover the effedls which metallic and 

•n the CO- 

lourinfr earthy bafes have upon the colouring matter of cochineal, 
cochineal i- EfTefts of metallic bafes upon woollen cloths with 
the colouring matter. 

.The nitro-muriat of platina produced with cochineal, 
a red, which by the addition of chalk, became a chefnut 
colour. 

Cochineal with nitro-muriat of gold, a reddifh brown. 

With nitrat of filver, a dull red, and with muriat of 
filver, a lively reddifh orange. 

All the preparations of copper appear to fadden and 
debafe the colourbg matter; and thofe of mercury, in a 



-inhch greater degree, and they appear Rkewife to annihi- 
late a confiderabie part of the colour as well as debafe if. 

With the acetite of lead, a purple colour, inclining to 
the violet, is produced. With nitrat of li^ad, a delicate 
lively colour, between red and cinnamon, but more in^ 
dining to t!he former. A little miirio-i^falphat of tin 
added to the laftj changed it to a good crimfon. 

With either the fulphat, nitrat, muriat, or acetite of 
iron^ a dark violet, and even a full black colour is pro^ 
duced, when the; cochineal is in fufEcient quantity. 

The ofyd of tin (formed by means of aqua fortis) with 
an equal quantity of cochineal, gave, oti boiling, a full 
eqilal crimfon, fomewhat deficient in brightnefs. Tartfir 
or lemon juice^being added, a good fcarlet was produced. 
By fubftituting cauftic volatile alkali for thefe two laft, 
there arofe a crimfon colour, greatly inclining to a purple. 
Hence Dr; Bancroft is of opinion, that thie oxyd of tin 
does not aSt in all cafes, merely as fuck, but it's effe£b 
often depend on triplfe, quadruple and fometJmes evefi 
more complex combinations, in which different falint 
and other parts of the compound remain permanently 
united, at leaft where the (hades of colour depending* on 
them are found permanent. Hence fea fait, and otHer 
purely faline matters, having no earthy or metallic bafis, 
cannot become the bafis of any adjeftive colour, but pro- 
duce /^m^ e Hefts in modifying and varying the con)- 
plexions of different colours. It muft, however, be ob- 
fcrved, that this oxyd, although after being wiell wafhcd 
and dried, it was capable of dying a crimfon on woollens 
with cochineal, ani a fcarlet, where either tartar, lenlorL 
juice, or quercitron bark were added, would-not perma- 
nently combine with, or become the bafis of thefe coloiiri 
upon cotton ; and on woollen it. wa» only the fi«er parti- 
cles of the calx that really combined with the colouring 
matter and the wool, the groffer being always diilinftly 



found at the bottom of the TefTel ; it in likewife wxSaj 
that the osyd and the colouring matter fbould be preii- 
oufly mixed together, and exert their mutual attcaftioni 
upon each other before they can be properly takea op iff 
the cloth. 

Cochineal with nitrat of tin produced a fine crimfoOi 
and when.the cloth was boiled in the fame with tartar, it 
was chained to a good fcarlet. Tin diflblved immedi- 
ately in a ihixture of ac^ua fortis and tartar produced a 
fcarlet much more and highly beautiful. Refined ibgif 
or alcohol added in the formation of nitrat of tin tender- 
ed the folution unfit to combine with the fibres, of the 
cloth^ or ferve as a mordant. 

With a folution of tin by muriatic ^id^ it dyed i 
beautiful crimfon^ and with a folution of that metal. By 
a mixture of tartar and muriatic acid, a beautiful fcarlet 
The acid of tar added with the muriatic -folution, pro- 
duced a dark crimfon ; and with tin and a litde mangt^ 
nefe in the muriatic acid, a very bluifh crimfon. Bonx 
with the muriatic folution of tin, dyed a very good 
crimfon. 

w 

With tin calcined by the long continued adion of 
fulphuric acid, it dyed a falmon colour; and withafe- 
cent folution, a reddifli falmon colour, incUninsr aJitflc 
to the crimfon. The fame colour wsr produced with 
tin diflfplved in equal parts of fulphuric arid nitric acids^ 
Oil of vitriol poured on tartar and granulated tin becanK 
black, and this tartaro-fulphurie folution with .cocking 
gave an aurora colour. 

With a foliation of tartrit of tin a very beautiful fcariet 
was produced, inclining a little to the aurora. A '6inil*' 
colour was made by water faturated with cream of tartar 
in which granulated tin had been kept fix weeks. 

With the citrat of tin, a fcarlet of which nothing caa 
exceed the beauty, and inclining like the preceding, i 



tile to the aufbra. This citric acid with tin 5s found to 
ft at leaft as efficacioufly as that of tartar, in yellowing 
be~cochineal crimfon. 

"With acetit€*of tin, a fcarlet inclining a little to the 
Timfon 5 the folution had an unpleafant fmell. 

With tin diflblved by acid of tar, a colour was pro- 
kiced between the fcarlet and crimfon (hades. 

With phofphat of tin, an aurora colour. 

With fluat of tin, a very good fc^arlet. 

Cochineal, with nitrat of zinc, produced a lively ftrong 
lilac colour. 

With muriat of zinc, a colour like the preceding,- but 
inclining a little more to the f>urple. Dr. Bancroft thinks 
that probably the iron ufually contained in zinc may 
have contributed in thefe inftances to incline the cochi- 
Bcal crimfon fo much to the blue or violet fliades, fince 
• purer oxydofzinc, the lapis calaminaris, diflblved in 
murisitic acid gave a fcarlet with cochineal, but very little 
Kiferior to that commonly produced by the niiro-muriat 
^f tin and tartar, and upon adding a little mufib-tartrit 
^tin to the dying liquor, a very beautiful fcarlet was the 
*^nfequence; hence the pure oxyd of zinc appears to this 
chemift to approach neareft to that of tin, in exalting the 
colouring matter of cochineal. 

With different folutions of bifmuth, various (hades of 
Mac were produced, fome of which were very lively and 
Wicate ; but all the preparations of this femimetal,' inftead 
rf difplaying and exalting the cochineal colour, tended 
render a part of it latent. The acetite of bifmulh did 
his lefs than moft of them, it gave a pretty good pur- 
ple, and the murio-fulphat of bifmuth ^a falmon co- 
our. 

With nitrat of cobalt,, a good purple was produced. 

With nitrat of nicTcel, a dark lilac, inclining to the 
'iolet. 

VOL» II. . T 
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With fulphat of manganefe, an orange colour^ with 
nitrat of manganefe^ a colour refembling the madder 
red. 

With a folution of crude antimony in nitric add 8 
fcarlet was produced, very much like that with lapis ca- 
laminaris in the muriatic acid, and very little inferior to 
the beft fcarlets given with the tin bafis. 

With the acidulous arfeftiat of potafli, or Macqucr's 
arfenical neutral fait, a lively good purple colour was pro^ 
duced, 

3. EfTeds 6f feveral kinds of earths as bafes for the 
cochineal colouring*matter upon wool. 

Alumine well waftied, dried and finely powdered, a^ 
pcared incapable of fixing or ferving as a bafis of the co* 
chineal colour, hence it differs materially from the pow- 
dered calx of tin. The fame pulverized alumine, how* 
ever, boiled with cream of tartar, was fo far diflblved by 
the ac'rd as to produce a good crimfon, though not much 
better than that produced with the fulphat of alumine or 
/ common alum. This alumine diffolved by lemon juice 

dyed a very good rich full crimfon. Diffolved by nitric 
acid, a good red colour, inclining to crimfon. In mu- 
riatic acid, a crimfon very little different from that- pro- 
duced with common alum. 

Lime-water with cochineal dyed a purple, which took 
but (lowly, and required long boiling. Sulphat of lime 
dyed a full dark red. Nitrat of lime, a lively red, ap- 
. proaching to a fcarlet. Dr. Bancroft found that cteth 
boiled in water with nitrat of lime, and then dyed in 
clean water with cochineal and tin, diffolved by aqua 
fortis and tartar mixed, received a good fcarlet. Muriat 
of lime dyed with coChineal a purple. Cloth boiled wit 
chalk and alum, and then dyed in clean water with co- 
. chineal, took a good crimfon, inclining to the bluilb 
fliade. 
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Sulphat of barytesnot being foluble in water could not 
je tried. Muriat of barytes dyed a good lively purple 
with the cochineal, and nitrat of barytes nearly fimilar, 
but inclining a little more to the crimfon. 

Magnefia alone did not ferve as a mordant. The fuU 
phat of magnefia (Epfom fait) dyed with cochineal a 
lively purple, though it took but flowly, and required » 
long boiling. Acetite of magnefia gave a lilac co- 
lour. 

Siliceous earth or powdered flints with pure potafh, and 

diffolved in a crucible by a violent heat, appeared at firft 

not to have fuflScient affinity for the fibres of the cloth 

and the colouring matter, but on adding a little fulphu- 

. ric acid, fo as to decompofe and neutralize a part of the^ 

alkali, combined with the filiceous earth, the colour took 

freely and rofe to 2ifull rich pleajing purple , in which the 

\ wd or crimfon predominated confiderably, and this co*- 

f lour proved afterwards fufficiently durable. 

Hence it appears, that befides the metallic oxyds and 
folutions, the aluminous, calcareous, filiceous, magnefian 
and barytic earths are capable of fixing and ferving as 
Wes of the cochineal colouring matter. 
3. On filk. 

Dr. Bancroft repeated nearly all the foregoing experl- Dvingof 
Jnerrts with filk, inftead of wool, but found that in gene- wo;>i. 
'al the effedls were lefs advantageous. Cochineal in- 
deed, with the aluminous bafis, dyes the (irimfon colour 
^ well and as durably on filk as on wool, and the modes 
<if producing a very lading crimfon by thefe means afe 
^ellknown* The oxyds or folutions of tin, however, 
^onotfi^c and refleft the cochineal colour on filk with 
4e fame degree of fulnefs and luftre as upon wool ; pro- 
bably becaufe the former of thefe fubftances has lefs at- 
.traftionthan the latter for the calx of tin and the co- 
louring matter of cochineal combined together ; hence it 
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has been found impoffibk to dye a good lively fcari 
oil filk^ by the means which cominunicate that colour I 
wool. 

This chemift, however, has given the following mctho 
of producing a fcarlet on (ilk. The filk is to be foake 
for two hours in the inurio-fulphuric folution of tin be 
forementioned, with five times it's weight of water, tbei 
taken a^d moderately prefled, then partly dried, and dye< 
a$ ufual in a bath of cochineal and (Quercitron bark, ibui 
of the firft to three of the fecond, and it will receive J 
colour very nearly fcarlet. This may be made to recei« 
more body by a farther flight immerfion in the mordant, 
and a fecond dying in the bath ; and if afterward a litdc 
of the red colouring matter of the fafHower be fuper- 
added in the ufual way, a good fcarlet may be produced* 
By omitting the bark and dying the filk (prepared as be- 
fore) with cochineal only, a very lively rofts colour will 
be produced, and this may be yellowed fo as nearly tfl 
approach the fcarlet, by a large addition of tartar to the 
cochineal in the dying veflel. 

With lime-water as a -mordant cochineal gave to filk 
a very agreeable purple ; with muriat of barytes, a lively 
delicate lilac colour ; with murio-fulphat of bifmuth, a 
falmon colour ; with nitrat of cobalt, a very lively aui 
b«autlful purple ; and with nearly all the other metallic 
and earthy feafcs, cochineal produced fimilar but paler 
colours on filk than on wool. 
ifltijn. 4. On cotton. It appears that animal colouring parW 

h*ave much greater attraflion for the fibres of animal 
fluffs than for thofe of the vegetable kingdom; heoc^ 
the fuiali affinity the colouring matter of the cochinea' 
has for cotton, and it is the fame with the other anitn3 
colours. It is owing to this weaker attraSion that tb' 
fcarlet dye is fo much Icfs permanent on cotton than Q< 
wool } thai the lirfl; takes it more flowly, and that it i 



«OLOX7RINa MATTBR. *77 

%iuch paler than the fecond; and it is alfo from this 
y^snt of fufficient attra£lion, that the colouring matter of 
the cochineal is found to a6t moft beneficially on c6t« 
ton, when the bafis has been Ji:Ji applied Jeparately\ . 

The method of dyeing cotton fcarlet, recommended by 
Dr. Bancroft, is to foak the cotton (previoufly nioiftened) 
for half an hour in a diluted murio-fulphuric folution of 
tin, as propofed for filk ; the fuperfluous part of the folu- 
tion is to be wrung but, the cotton then to be plunged in 
water„in which as much clean potafh has been diffolved 
, » will neutralize the acid ftill adhering to the cotton, by 
[ which the oxyd of tin will be fet free, and more copio jfly 
\ depofited or fixed in or upon the fibres of the cotton, 
which being afterwards rinfed in' clean water, may be 
-dyed with cochineal and quercitron bark, about four. 
» pounds of the former to two and a half or three pounds of 
the latter. By this means a full bright colour may b« 
given to the cotton, which will bear a few flight wafli- 
' ings with foap, and a coufiderable degree of expofure to 
the air. 

Cochineal will give cotton, previoufly impregnated 
with the aluminous mordant, a very beautiful crimfon co- ' 

lour, capable of bearing feveral wafliings, and of refifling 
the weather for fome time, though not long enough to 
deferve being called a faft colour. 

This chemift found that a fl:rong decoftion of cochi- 
neal, thickened with gum, and mixed with a fuitable pro- 
portion of nitrat of alu mine, being penciled upon cotton 
4s a profubftantive colour, affbrdecl a very full bcauliful 
crimfon, which flood fome wafliings, and a confidcrable 
degree of expofure to the weather. 

Several of the different fokitions of tin being employed, 
inftead of the nitrat of alumine, produced very beautiful 
Teds, between the crimfon and fcarlet, and by a fmall 
proportioaof quercitron bark they were made fcarlet. 
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Thefeare notfaft colours, but are much more lal 
than fome of the fugitive colours too often made wfe ofc 
Carimne. Carijiine 'was formerly prepared from kermes, fr 
which it takes it's name 3 it is now the lake obi 
from, cochineal by means of alum ; a certain proporU< 
of autour is mixed with the cochineal, a bark brougl 
from the Levant, and of a paler colour than cinnamoaf^ 
fome chorcan is likewife generally added, which is a yeU fl 
lowifli green feed of an unknown plant, growing alfo in^j 
the Levant, It appears to Berthollet, that in this prow 
thefe two fubft^nces produce with the alum a yellow pi 
cjpitate, which ferves to brighten the colour of the 
chincal lake, in the fame manner as a yellow colouri] 
matter ferves to give fcarlet a fine colour. 
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Kermes.'-, 2. COCCUS ILICIS OR KERMES, 

— • ■ 

Jt»s anti- This appears to be the fpecies of coccus that was ufcd 
^"'^y* by all the nations of antiquity, and profeffor Tychfeft 
even conceives that it it was known to Mofes under the 
name of tola. It was then employed for, giving th© 
ground to cloths intended to be dyed with the rich purple- 
It was know nto the Greeks and Romans by the name of 
coccum fquarlatinum, coccus baphicus, infe6lorius, gra- 
num tinftorium ; and the preference was given to that 
colleSed in Galatia and Armenia. It therefore appears 
to have been one of the mod ancient of all dying drugs, 
and that which produced the colour called coccus by 
the Romans, and originally known in England by the 
name of fcarlet. 
It's etyrac- With rcfpcft lo it*s etymology, according to father 
' ^^ ' Plumier, it arifcs from the Arabic word kermcn or kcrmeZj 

which fignifies a Jittle worm^ and is the na;ne of this i^i 
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Ibft. From it's Latin appellation coccus arofe the Spa- 
■ iiiih diminutive coccinella, cochineal, and from it's Ara- 
bic name arofe the colour cramoufi, in French crimfon. 
la the middle ages it was called vermiculum, whence 
\ vermeil and vermilion, although now applied to pulve- 
rized cinnabar. Aftruc derives it from two Celtic words 
fignifying oa^ and acorn. 

The kermes is an infeS found in feveral parts of Afia, Whence 
in the Levant, Spain, France, and other fouthern coun- ^^ ^ ^ * 
tries of Europe. It is now chiefly collefted in Langnedoc, 
Spain and Portugal. It lives on a fmall fpecies of oak 
called the quercus coccifera by Linneus, or the holm oak. 
The female having no v/ings, fixes herfelf amongft the" 
leaves of this tree, where the male comes to impregnate 
her. Having become big, fhe gets fluggifh and remains 
ifiotionlefs, brings forth and dies. In the pregnant ftate 
fte foon lofes the form of an infeft, and appears like a 
faiall roundifh grain, about the fize of a pea, of a reddiflx 
brown colour, refembling a brown red cap, in which are 
^nclofed a very great quantity of eggs of a deeper red colour. 
"Prom the form of this infeft, the kermes was for a Ions: 
^^^e taken for the feed, or an excrcfcence of the tree on 
^hich it lived, and they were called grains of kermes. It 
appears that Pliny was of this opinion, that it was an 
fXcrefcence, although he mentions it as fpecdily bccom^ 
ing a worm ; *^ coccum ilicis cclerrimc in verniiculum fe 
Nutans.'* The Roman natural hiftorian, indeed, inaccu- 
''^tdy defcribes it's colour to be a fpecies of rofe, whereas 
^^ faft it is a red, approaching nearly to that of florid ar- 
tt^rlal blood. 

The firfl: who has fpoken of this infeft with any cxac- 
^^tude is Peter de Quinqueran, bifliop of Senez, in ^a 
^^c>rk entitled, de Laudibus Provinciae, publiihcd in 
^ '^ 50. It's hiflory may be likewife feen v^rittcn by Nif- 
^^le, in the Memoirs of Acad, des Sciences for 171<j 
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and more particularly in the Memoires des Infe£les dc 
Reaumur, torn. iv. 

The kermes is fixed to the bark of the flirub by a cot* 
tony down, the produ6lion of the infeft. Chaptal has 
obferved that this down, as well as that afforded bv all 
other infeflis of this genus, poffcffes feveral charailers of 
the caoutchouc or Indian rubber, that it is infoluble in 
alcohol, that it melts at a boiling heat, and that it bums 
on the coals with a flame. According to the manner of 
colleftingr this infeft, we are informed by BeithoHet, ta 
whom Chaptal fent the account, that a fingle perfon is 
able to gather one or two pounds per day. They begin 
to colleft towards the middle of the month of Mav, when 
the infe6k has attained it's ordinary fize, and the harveft 
continues to the middle of June, and fomctimes longer. 
They are generally collcfted by women. At the begin- 
nings from the juice of the frefh kermes weighing heavier 
than at the end when it is drier and light, it only fells for 
15 or 20 fous per pound, whilil when the harveft is nearly 
over it fetches from 30 to 40. Thofe who buy it are 
obliged as foon as poflSble to prevent the hatching of the 
eggs. In order therefore to deftroy the young, they fte^p 
the kermes for 10 or 12 hours in vinegar, or expofe it to 
the vapours, which only takes up half an hour ; it is 
then dried on linen cloths. This procefs gives it a vi- 
nous red colour. 
It's'piopcf According to Lewis and Berlhollet, frefh kermes, or 
lifgV" ^^' ^^^ living infecSl:, by expreffion affords a red juice, which 
has rather an agreeable odour, and a fomewhat bitter, 
rough, and pungent taftc. In it's dried ftate, it im- 
parts the fame odour and flavour to watery and fp.iri- 
tuous liquors, to which . it communicates it's deep red" 
coloijr. The cxtrails obtained from tbcfe tinftures. by 
infpidatiou retain their colour and lofe very little of their ' 
favour, but the aqueous e^^traft lofes all it's fmell, Thci 
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niordanta for this colouring rnatter of kermcs are alum 
and tartar ; ii^ order to prepare the wool for the kermes 
dye, it is to be boiled in water with about one fifth it's 
weight of alum, and half as much tartar, for two hours, 
and then left in the fame liquor four or five days, when 
being rinfed, it is dyed in the ufual way with about 13 
ounces of kermes for every pound of wool, Thefe fear- 
lets were called grain colours, fronx the infeft being inif- 
taken for a grain ; and Venice fcarlet, from being princi* 
pally manufaftured at Venice. Wool prepared with a 
nitro-muriatic folution of tin ^as is done for the cochi» 
neal fcarlet) and dyed with kerines, takes a kind of aurora 
or reddifli orange colour. 

The red colour that kermes communicates to wool has Compired 

with cocni^ 

lefs fplendour than the fcarlet of the cochineal, which laft i^eai. 
has been generally preferred to it, fince the art has been 
known of ufing the folution of tin; but although the ker- 
mes red or fcarlet is lefs vivid, it is more durable than that 
of cochineal, and much lefs liable to be changed by foap, 
acid, H^ud, &c. hence greafe fpots may be effaced w.ithout 
changing it. The fine blood reds feen at this time on old 
tapeflries, in different parts of Europe, as for inftance, 
thofe at Bruffels, obferved by Hcllot, and at the other 
manufaftories of Flanders, were all dyed from kcrmes', 
with the aluminous bafis, on woollen yarn, and they are 
ftill unfaded, having fcarcely loft any of th^cir liveJinefs, 
although many of them have flood between two and 
three hundred years. From the folidity of this dye, it is 
to be regretted that it is abandoned by the dyers ; fome^ 
indeed, mix a fmall quantity of it with the cochineal, at 
it gives a greater body to the colour; but it diminishes it'^ 
bloom. 

According to Bcrthollct, the colour produced bv half 
kermes and half madder is called fcarlet in half grain* 
This mixture affords a yery permanent dye, hut is not 
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lively, and inclines a.little to the blood red. The tur- 
bans manufa£lured at Orleans, for the Levant^ are faid to 
be dyed in this manner, although a little Brafil wood is 
probably added. 

Dyers have only been able to give filk, with kermes, a 
dull reddifh colour. 

« 

According to Bancroft, cotton prepared with the alu- 
minous mordant, and dyed with kermes, exhibits a 
fine red, inclining to the crimfon (hade ; but this will 
gradually though flowly difcharge, and the colour be 
weakened in wafting. This chemift is in hopes of fuc- 
ceeding in fixing the colour of kermes more perma* 
liently on cotton. 



la^. 3. coccus LACCA. 

Gum LAC, as it is improperly called, is a fpeci^^ 
of wax which forms the cells of a certain infeft called 
coccus lacca by Linnaeus, and the beautiful red colour ifc^ 
owing to the infe6l ; if, however, the infe£l has left it, 
which it does by piercing a hole at the top of the cell, 
the lac is no longer of that red colour, is of no ufe in 
dying, and is only employed for varnifhcs. The infcft 

VThctice 

brought. is an inhabitant of the Eafl Indies, inhabiting, according 
to Ker, the uncultivated mountains on both fides of the 
Ganges, where it is produced in fuch abundance, that 
was the confumption ten times greater than it is, the 
markets might be well fupplicd by this minute infccl. 
The price at Dacca is about twelve ftillings the hundred 
pound, although it is brought from the diliant country of 
A Ham. 
This author informs uf, that this infeft, in thp country 
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where he was^ is found on four fpecies of flirubs, 
' ynz. on the ficus religiofa Lin. the ficus indica Lin. 
• the plafo Hortus Malabaraci, and the rhammus jujuba 
kLin. 

Theinfefts of this fpecies fix themfclves infuch muhi* 
ludes on the branches of thefe trees, and more efpecially 
on the three firft, that the extreme !)ranches appear as if 
they were covered with a red duft that dcftroys both trees 
and fruit. Birds perching on t^efe branches Hkewife 
carry off great numbers of the lacca infe6ls adhering to 
their feet, and thus tranfplant them, by depofiting them 
on other trees where they rell. Of thefe four fpecies of 
trees, it appears, there is only one, the rhammus jujuba, 
upon which Dr. James Anderfon found thefe infefls 
near Madras, ahhough he obferved them on feveral fpecies 
of mimofa, and on fome other trees and (hrubs. Dr. 
Roxburgh of Samulcotta, however, feems to think, that 
^n the coaft of Coromandel they only inhabit flirubs of 
Ae mimofa kind, and even but three fpecies of this ge- 
^is. This lafl gentleman has given a defcription of the na- 
ture and progrefs of thefe infeds, with great minutencfs, 
m the Philofoph. Tranf. for 1791. The gum lac is 
diftinguiflicd by feveral names : thus, in it's moil na- 
tural (late, or adhering externally to the fmall branches 
of the (hrub, it is caiWed Jhck /ac ; when it is detached l''^ ^^"^ 
from thefe .inl ri*:!uced to a grofs kind of powder, red /ac; 
when liquified and made into cakes, hanp /ac; and when 
the feed lac is deprived of it's colouring matter, and 
formed into thin tranfparent plates, it is called /^///Z^r. 
Dr. Pvoxburgh is of opinion, that the colour fhould be cx- 
trafted from frefli lac inllead of drv lac, in the month of 
Oftober, or beginning of November, before the infcfts 
have acquired life, as he found the dcepcfl and bed co- 
Jour to be produced from the eggs when mixed \Viih the 
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nidus, whilft the dried lac communicates f much, le& 
bright colour to water, 
iancroft'f According to Bancroft, the colouring matter may be 
♦xtiaftin^ got fiom this driig in the form of extraft, by boiling it 
^e cuiour jjj water, then by filtration and evaporation. ' " 
Compared ^^^ colours dyed by Stick lac approach very nearly to 
vivh cochi- thofe of cochineal. They are not quite fo lively and 
beautiful ; but this defe6l is in fomemeafure compenfi^ted 
by their being more cjurable, efpecially on cottons. It 
requires the fame bafis and treatment as cochineal. It it 
ufed by the natives of India as a dye ; and according to 
Sir William Jones, the Hindus have fix names for lac, 
although they generally call it lacflia, from the multitude 
of fmall infe6ls, which they believe difcharge it from 
their ftotnach, and at length deflroy the tree on which 
they form their colonies. It was likewife in ufe as a dye 
amongft the ancients. The moderns ufe it as the bafis 
Ufed in ^^ fealing wax ; and the greater part that comes to Europe 
feaiing is afterwards fent to Portugal, Barbary, &c. where it is 
employed in ftaining goatikins to make what is called red 
Morocco leather. 
Examined Neuman looked upon gum lac as a very hard fort of 
' wax, tinftured with an animal red, of the cochineal kind; 
he found, that the feed lac does notdiflblve in water or in 
oils. To alum water it afforded a beautiful tranfparent 
red. Dr. Bancroft likewife found the colouring matter 
he received from the Eaft Indie", which moft probably 
was of this fpecies, to be infolublc in water, which he 
attributes to it's being too intimately united to a portion 
of alimiine, employed in India to precipitate it, as a lit- 
tle pearl a(1i brought about it's foliibility. Neuman 
found, that of the concentrated acids, the vitriolic ex- 
trtfted very little of it, the marine fomewhat more, and 
the nitrous nothing. Spirit of vvinc^ after fome time, dif- 
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folved neaLd)r the whole of it, and the folution was 

of -a bro)vn colour. Diftilled in the open fire, a thick 

rmpyreumatic oil was obtained, Cmilar to that of 

common wax, after which arofe an aqueous liquor, 

»ot manifeftfy acid, or alkaline. There remained a re- 

fiduum. 

Fourcroy looks upon it as a true wax, although he 
thinks it's drynefs, the aromatic odour it exhales in burn-, 
ing, and it's folubility in fpirit of wine, indicate a refem- 
blance between it and the refins. By diftillation, he 
found it afforded^ a kind of butter. 



4. coccus POLONICUS, 

The coccus tinftorius polonicus, as it is called, is a Cocru* pc- 
faall round infect, about the fize of a coriander feed, of a ^"^^^^^^ 
purple brown colour on the outfide, and full of a blood red 
juice, which has been ufed indvins;. It is collefted in con- ^^[^^^ ^^^ 
uderable quantities in wade fandy grounds in the Ukraine, 
^d other provinces of Poland, and in the great duchy 
of Lithuania, where it is found adhering to the roots of the 
Gtrman knot grafs or knawel (fcleranthus perennis.) It Compared 
'8 gathered towards the end of June." It appears to have kci-M^t, 
properties refembling thofe of kermes, but fincc the 
cheaper and more beautiful colours of cochineal havfc 
become generally known^ it has been laid afide as 
Well as the kermes. It was formerly very much ufcd by 
the Turks and Armenians to dye wool, (ilk and hair^ as 
well as in the ftaining the nails of women's fingl^rs. This 
colouring matter was fixed on wool and filk by the ufual 
mordant or preparation of alum and tartar. 

Nearly refenpbling the coccus polonicus is an infe£l Oii.rr Jrr' 
which in many parts at Europe wds^ tormeriv taken Ifoni i... d^.^g. 
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the roots of the burnet, (poteriiim fanguiforba^ Liii.) 
and ufed in different countries, particularly by the Moors, 
for dying filk and wool of a crimfon or rofe colour. To 
this" may be added the coccus uvae urfi, Lin. which 
' is likcwifc an infe£t affording a 'fine red colour, and 
it has the advantage of being nearly twice the fize of the 
polonicus. 

Dorthes far quelques effets de la lumiere fur divert 
■corps. Annal. de Ch. torn. 2. p, 99. — ^Effays on heat, 
light, and the comjiinalion of light, &c. by H. Davy, in 
the Contributions to phyfical and niedical Knowledge, by 
T. Beddoes, M. D. Brillol, 1799. — ^Experiments and ob- 
fervations on the light which is fpontaneoufly emitted^ 
with fome degree of permanency, from various bodies,, b^ 
Nath. Hulme, M. D. F. R. S. and A. S. Phil. TranT- 
Feb. 1800. — G. G. Richter, prol. de Purpuras antiqu^ 
ct novo Pigmento. — Ackcrmann's Opufc. Med. vol. ^ -^ 
p. 74. Gott. 1741. — Bifchoff*, Verfuche einer Gefchicht^ 
der Farbekunft, &c. 1780. — Neumann's Works, tranf-' 
lated by Lewis. — ^Traftc de la Culture de Nopal ct de 
r Education de la Cochenille, &c. per Monf. Thieri de 
Menonville. Annal. de Chimie, torn. v. — Experimental 
Refearches concerning the Philofophy of permanent Co- 
lours, by Edward Bancroft, M. D. F. R. S. vol. 1. Lon- 
don, 1794. — Berthollct, Elemens de laTeinture, 2 vols. 
Paris: — Goguet's Origin of Laws, Arts, and Sciences, 
tranflated from the French, vol. 2. p. 95. art. Colours 
employed in dying of Stuff's, Edinburg, 1775. — An ex- 
perimental Inquiry into the Caufe of the permanent Co- 
lours of opake Bodies, by Edward Huffey Delaval, 
F. R. S. Manchefter Memoirs, vol. 2. p. 147. 1789. — 
Objcdions de Joac. Carradori, M. D. contra Topinion 
du Prof. Spallahzani, fur la Caufe du luifant dos Phof- 
pliorc.^ Naturels, Sec. An. dc Ch. T. 24. p. 216. 1797. 



COLOURING MATTER, 287 

— Obferv. fur la Phofphore des vers luifans. See. par id. 
id. T. 34. p. 187. an. 8. — ^Exper. et obferv. fur la 
Phofphorefcence de Lucioles, Lampyris Italica par id. id, 

T. 26. p. 96. 179s. — Sur quelques Modifications dc la 

Lutniere, par le Cit. Brugnatelli, id. p. 107* 
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CONCRETIONS. 

Animal In this clafs of animal fubftances are comprehendcil' 

iicreionf. ^jj ^^^f^ more or lefs^folid concretions which are formed 
in the different parts of animals^ and whicb^ as they are 
generally found either in the refervoirs or du£is of j 
the different fecretions or excretions, are fuppofed to 
originate in confequence of the fluids being fecreted ia 
^ dffeafed^late. The advantages that may arife from the 
analyfis of fuch fubftances are exped:ed to be, 
the ufe of 1 . To afford the phyfiologift a more accurate know- -] 
^irana- j^jg^ ^f ^[jg animal mechanifm, by fliowing him the 

principles upon which they are formed, and the circum- 
ftances that give rife to them. 

2. To affift in that inveftigation which is neceflary to 
arrive at the cure of the difeafes they produce, and often . 
attended with the greateft danger. 

For the beft analyfis of many of the fubftances of this 
clafs we are principally indebted to the labours of Scheele, 
who firft thoroughly inveftigated one fpecies of calculus; 
to Fourcroy, to whofe (kill in this part of fcience animal 
chemiftry owes fo much, and to Drs. Woollafton and 
Pearfon. 



CALCULUS VESICA, OR STONE OF THE BLADDER. 

Of all the hollow vifcera, it is the human bladder 'f^ 
which calculous concretions are the nioft frequently ar»^ 
abundantly found, and according to Fourcroy, it is ar^ ' 
xnarkable faS, that they differ more by their volum^^ 



GONCK£TIONS. S89 

beir weighty their form, and their colour, than by their 

pmpoBeat parts, as appears from the refult of all the ex- 

^iments of modern chemifts on this fubjeft. With 

9^pe£t to their external properties, we are informed by External 

^liie, that when there is only one calculus prefcnt in the 

bladder, it is ufually of an oval form, but when there are 

pore, as is generally the cafe, they acquire- by fri£tion 

pat fides and angles. The vefical calculi have fometioies 

Hlknopth uniform furface, but more frequently granulat- 

Kif fo that they appear more or lefs rough ^ fome have an 

jkngukr porous (lru£iure on the furiace, inftead of being 

granulated. When divided by the faw or bn»ken, they 

exhibited mod commonly a luminated (lru£ture. Thefe 

hmioap are difpofed in concentric curves, and are SLp-* 

(lied togipither with more or }d8 compa£tncfs, and they 

dffer in thicknefs in different calculi. The laminated • - 

ftru&urc fometimes pervadtjs uniformly the whole mafs 

of the calculus, at other times, different portions of it 

IK interrupted by a coarfe porous texture. In fome 

• 

calculi there is no laminated ftrata, but they are entirely 
porous. Their colour varies confiderably ; they are moft 
frequently of a brown colour, of a lighter or darker (hade, 
fometimes they are white, fometimes of a yellowiih co- 
lour, and different portions of the fame calculus are fre- 
quently of a different colour ; fome laminae, for inftancc, 
areperfe£Uy white, while the others are brown ; in this 
fort of mixture Baillie has moft common!/ found the 
^hite laminae on the outfide, and the brown in the mid- 
dle, nor docs he recoiled feeing one inftance of laminae 
of different colours difpofed in alternate ft rata. Although 
^h« matter of the calculus is generally formed into one oj 
JHore circumfcribed maffes, yet it fometimes happens 
^t the whole bladder i$. filled with a fubftance like 
^Jaortar. 

Vol. XI. u 
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.If we afcend to antiquity for the ideas cntertajneJj 
on the calculi of the bladder, we ihall find, that the 
Optmonof cients looked upon them as mere done or gravel, ji 

thcanci- * ^ o "j 

tnu. of them according to their external refemblance ; ht 

this calculus was called by Aretseus, and Aurelianttt|| 
among the Greeks, a»0o? and x»Oi«<fK ; Ijy Celfus and Pfinyi 
among the Latins, calculus and fabulum. Indeed it wttj 
fuppofed by Galen, that a vifcid animal matter was the 
bafis of thefe concretions ; but in his days, earth wtkl 
looked upon to be the bafis of all animal matter ; tbe^ 
Greek phyficians, however, employed alcalisto curcthefc 
difeafes. 

On defcending to more modern times, we find that the 
ideas of phyficians refpefting thefe fubftances, although 
they differed,, were far from the truth; thus BafilVa- 

Paraceifus. Jentine looked upon them to be tartar, and P^racelfos, 
as intermediate fubftances between tartar and ftone, of 
which the animal refin formed the firft matter ; and h^ 
admitted of no difference between the calculi of the 
bladder, which he called by the barbarous name of 
duehcky and arthritic or gouty concretions, except that 
the firft was hardened by the fpirit of the urine, whilft the 
laft contained more fait. 

Van He'.- Van Helmont, after having commented a long time on 
this matter, concluded the dueleck to be an anomalous 
coagulum, arifing from the falts.of the urine, and an 
earthy volatile fpirit, without any vifcous or mucilaginon* 
matter, and without any progreffive induration, whilft 
the arthritic chalk, on the contrary, was the produSion 
of the induration of the fynovia of the articulationSj 
and the flow acidification of this vifcid fubftance. O* 
diftilling this dueleck, by the dry way, he obtained a v^ 
. btile alkaline fpirit, a yellow cryftallized mafs dep^ 
fited in the neck of the retort, a little empyreumatic oil 
and a taftelefs pulverizable coaK 
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Boyle found this calculus to be compofed of oil and a ^^«- 
great quantity of volatile lalt; Boerhaave fuppofed it to 
beafubtile earth, intimately united to volatile alkaline 
falts. Slare and Hales had obferved nearly the fame pro* 
dufts as Van Helmont ; but Hales, on diftilling a calcu- 
lus by a pneumatic apparatus, founds that it afforded 643 
times it's volume (it weighed 930 grains) of an aeriform 
fluid, and that there only remained a refidue, weighing 
49 grains; hence he looked upon it to be fimilar to tar- 
tar, which likewife affords a confiderable quantity of gas 
and he concluded that the calculus was an animal tartar. 
The decompofition of this fubflance was alfo attempted 
by other chemifls, as Hoffmann, Pott, Geoffroy, Rutty Hoffhuni^. 
Palucci, &c. But fo little was the progrefs they had 
made in the invefligation of this concretion, that any de- 
fcription would be imneceifary ; a detail of their labours 
may be found in Haller. 

Some phyficis^ni had likewife attempted to decompofe Attempts to 
it in the body, by various medicines, known by the name jt^JiJ'uie^ * 
of lithontriptics. Amongft thefe were Alfton, Whitt, ^"^^^^ 
Butter, and de Hacn ; they had made fome experiments 
on the lithontriptic virtue of foap, of limewater, and of 
alkalies ; the alkaline preparation known by the name of 
fix^J nitre was particularly recommended by Vogel and 
Meckel ; and the lithontriptic of Turin was underftood 
to be the cauftic foda or ley of the foap boilers ; however, 
the more general opinion was at that time, that acids were 
the true diffolvents of this calculus, and that it contained 
a foluble earth, or an animal earth, perfe6lly analogous 
to that of bones. 

It was from the imperfe6J:ion of the analyiis of this 
fubftance, that the idea of it's being ftony was enter- 
tamed, till not many years ago ; and although, as it ap- 
pears, the experiments of SJare and Hales, as well as a 
few others, had before fhowA ttiat thefe calculi c6mmonly 

V9 
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confift of animal matter ; this opinion was not generalt]f| 
received. As t j the earth of which they were fuppofed 
Suppofid to be compofed, it is well known, the only diftinftioa 
rco^i^*'^' between earths, till about forty years ago, was into abfql-| 
vent and nonabfolvent, and as the abfolvent earths wot 
divided into the calcareous, magnefia, and clay> thecal 
careous was confidered as that exifting in urinary concrf 
tions, mod probably from it's being fo cxtenfively difliif^ 
through the whole animal kingdom. With refpeSto 
it's being the earth of bones, the experiments of Margraaf 
proved the futility of the analogy. 

Such were the ideas entertained of thjs fubftance before 
the experiments of Scheelej it was known that the mat- 
• ter of which it is compofed exifts more or lefs abun 
dantly in urine, but the conjeAures refpefting it'i* 
nature were totally falfe, till this celebrated chemift 
proved it to be an acid, now known by the name of the 
lithic acid. 

The experiments of Scheele were publiHied in Sweden 
in the year 1770; and as Bergman had undertaken, much 
about the fame time, an inveftigation of it, whofe fteps 
. have been followed by feveral other chemifts, fome ftiort 
account will be indifpenfable. 
DiHiiiation. According to Scheele, this calculus aflbrded, on difiil- 
lation, a volatile alkaline fpirit, a brown fublimalei 
which became white on repeating the operation, and 
mixed with alkalis, gave ho fmell, but* an acid tafte, was 
foluble in boiling water and alcohol, did not precipitate 
lime from, it's foaition, and appeared to refemble, in fom^ 
meafure, the fait of amijerf and there remained a black 
coal which preferved it's colour on red-hot iron. Froi^ 
yO grains of calculus he obtained 28 grains of the fubli- 
mate, which is the concrete volatile lithic acid, and 1 ^ 
grains of coal. 
Thefejexperimcuts, it may be obferved, refemUe thofi 
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Nbf Matgraitff, Fpom l ounce and a quarter of calculus, he 
loJbtained 2 dfachtns and a half of a fublimate, which, 
^.<m redificatfon, afforded a little volatile alkaline fpirit, 
-and a white Aiblitnate; but the fire being increafed, a 
thick yellow acid oil. The white fublimate was for the 
nfdft part foluble in water, and the evaporated folution 
depofited a triple fait, viz. a taftelefs, a fweet, and a bitter 
iifte, each of which diftilled with fixed vegetable alcali 
l^ve a little volatile alcali, the r.^fiduum appearing to him 
^ to (how a trace of fufible fait of urine. 

Hsytenkeii obtained from one ounce df calculus 355 
cubic inches of aerial matter, of which 301 were fixed 
air, and of the remainder one fourth was taken up by an 
equal quantity of nitrous air. He then got four drachms 
and nine grains of an empyreumatic oil, 55 grains of vo- 
latile alkdine fpirit, and two drachms 33 grains of coal, 
which,., on calcination, was nearly all confumed. Scopoli 
obtained firom 25 erains of calculus the fame number of 
cubic inches of fixed air. 

Nicholas Tychfen, befides a little air, obtained a brown 
inflammable fublimate, dry volatile alkali, a little fluid 
refembling fpirit of hartfliorn, and a coal, y^ part of 
which was infoluble in muriatic acid. 

Linke obtained in a ftrong diftilling heat a yellow 
fluid like fpirit of hartfliorn, volatile alkali, a fev/ drops of 
J, : an empyreumatic oil, and a black fhining coal ; andTi- 
tius got fixed air, volatile alkali, an empyreumatic oil, a 
J brown fublimate, and a very black coal containing calca- 
I 'eous earth. 

Frederic Hoffmann, MargraafT, and Hartenkcil, faw the 
calculus when expofed to the open fire, as well as Tych- 
fciii before the blowpipe, become at firfl black, but af- 
terwards with an evident volatile alkaline and empyreu- 
'^atic fmell, without any peculiar fmoke, until it was 
confumed to a more orlefs triflinti; white or darkifh refidue. 



^ 
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Water. From Schecle's experiments the calculus is perfeftly fo- 

luble in water. Five ounces of boiling water diflblvcd 
eight grains. This folution changed the tincture of lit- 
mus to a red, did not precipitate lime from it's water, and 
on becoming cool, depofited the greateft part of the dif- 
folved calculus in the form of fine cryilals. Margraaf 
alfo found it foluble in water. 

Frederic Hoffmann only obtained by boiling calculus 
in water a white turbid folution, which, on being exfic- 
cated, left a whitifti matter of a bitter faline tafte, gate 
no empyreumatic alkaline fmell on hot coals, as was the 
cafe with the calculus, and the remaining powder fliowcd 
no trace of volatile alkali onleyigation with potafhanddid 
not effervefce with vitriolic acid. J 

Bergmann likewife could not obtain a perfcA folution of j 
this calculus in boiling water, but obferved feme white 
fpongy particles to feparate, that were neither a£ked upon 
by water, alcohol, acids, nor cauftic volatile alkali, and 
which expofed to the fire, afforded a coal difficult of in- 
cineration, the aflies of which were infoliible in nitrous 
acid; but he procured it in fuch fmall quantity as not to 
be able to examine it. 

The experiments oif Hartenkeil confirm thofeof Berg- 
mann, who obferved, that out of two drachms of calcu- 
lus kept in fix ounces of diftilled water during foAr days? 
only two grains were diffolved, and only five by a boiling 
heat; whilft Tych fen could diffolve none cither in cold 
cr boiling water; and Li nke, who, on boiling the fof- 
^:tt<J rind of calculus in 16 times it's quantity of water^ 
xur^vL iho fmall quantity diffolved to be only gelatinous. 
- - ^_^ D^f vitriolic acid, according to Schcelc, only diffohed 
**=■ ^ .olctilus when concentrated, and by the affiftance of 

ris* iurb^ which operation he found ihc acid to arife 
-^ - :;. £ rtaoy tixatcd ftate. He found the muriatic acid 

d:::pon it even at a boiling heat. Hales^ 
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Margraaf, and Tychfea have obferved, however, fome 

fltghtidegree erf folution, according to the laft, it coxnmu- 

Bicated' to this acid a bitter, tafte, when* digefted with it 

[ ID' a concentrated (late ; and Baillie met w ith one that 

L Was foluble in this acid at the common temperature of 

I the -air. 

The fame chemift informs us, that the nitrous acid at- Nitroui 
tacked it even in the cold, that by the aid of heat it was *^* ' 
entirely diflblved, fending forth red vapours. Margraaf, 
Hartenkeil, and Bergman, however, found a fmall refi- 
■, due, eonfiiling of white fpongy flocks, refembling thofe 
: obtained by boiling in water. The folution was yellpw. 
If this procefs was performed in a retort, Scheele 
Ibund, that the gas which arofe precipitated limewater 
h the receiver; this proceeded from the fixed air, as 
Hales remarked, that a great quantity of it was always 
prefent in the calculus. The folutioa always tailed four, 
even after faturation, although Bergman obferved no 
fmell of the nitrous acid ; this (howed the prefence of a 
free acid. It coloured the (kin, bones, glafs, paper, after 
feme time,' of a beautiful red colour. If evaporated to 
concentration, it appeared as red as blood, but this colour 
difappeared on the addition of a few drops of nitrous 
acid, and was not to be recalled by alkalis or any other 
means. By a quicker evaporation, this high red li- 

t^uor was converted into numberlefs bladders, and at laflj 
4 dark red fcum, which, on exficcation, appeared of a 
Uack red, and which, on folution in water, gave it a 
Wutiful rofe colour, and was diiTolved bv all acids ami 
cauftic alcalis, with a lofs of it's colour, although it re- 
I Gained longer with the laft. Expofed to the air, this 
^ried red mafs feemed inclined to deliquefcence. The 
Jjilrous folution was not precipitated by the muriat of 
'>»ryte8, which would have been the cafe if it had con- 
fined the vitriolic acid, from which fuppofition tht 

V4 
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cakulus had teen looked upon as of a gypfeous nstortl; 
tlbr was it changed by metallic folutions ; by theiaddi- 
fion of a fixed alkali it's colour was only turned yellow, 
and when the alkali was abundant, the mixture, on di- 
geftion, becaniie of a rofe colour, which was immedktely 
communicated to theikin; in this ftate it precipitated 
metals from their folutions, of different colours; the vi- 
triol of iron black 5 vitriol of copper green ; filvcr gray; 
corrofive muriat of mercury, zinc, and lead, white. 
Limewater deeompofed the nitrous folution, and pro- 
duced a white precipitate, which precipitate, after having 
been well edulcorated and dried, was foluble in the ni- 
trous and muriatic acids, without effervefcence. This 
circumftance proves it Qould not be calcareous. Even 
after the fuperfaturation of thefe acids with the precipi- 
tate, the folution tafted four, and inflamed on being eva- 
porated to dryhefs ; on calcining this precipitate in clofcd 
veflels, it left a fpungy black matter refembling calcined 
filum ; and in this ftate it ^ffervefced with acids, andex- 
pofed to the blowpipe, was converted into quicklime. 
By the addition of oxalic acid, the nitrous folution was 
not affieSed either before or after it'^ mixture with alcalis, 
from which it appears that no calcareous earth was pre- 
*fent in the calculus. 
frfeftrLd Bergman endeavoured to difcover calcareous earth in 
" caicarcouj. 'this fubflancc, by other means : HrR, he incinerated the 
coal of the calculus, and found that the white aflics cflfer- 
Vefced a little with acids ; that they farmed gvpfnm wilh 
the vitriolic; that they were foluble in the citrous even 
^o ri^j and alfo a part, which he looked upon as calca- 
Yeous, foluble jn pure water. Secondly, bv exficcatlon «f 
the nitrous folution of calculus, and incinerating the dried 
refiduum, he obtained a calcareous powder. Thirdly, ^^^ 
•obfervcd that the vitriolic acid, on being mixed with the 
-diluted nitrous folution, produced no change; but 0^ 



iding It to a Arong nitrous folution, or to the diluted* 
rhen,fConcentrated by evaporation, fome fmall cryftals 
refe produced, which were foluble in diftilled water, 
ave a precipitate with oxalic acid, and poflefled all the 
iroperiies of gypfum. Although tliefe experiments prove 
)eyond all doubt the exiftence of this eartlfin calculus, 
^et itexifts in fo inconfiderablc a quantity, as rarely to ex- 
:ced Y^o 5 ^^^ hence the caufe that molt chemifts^on the 
calcination of thefe fubllances find an extremely incon-* 
fiderable quantity of aflies. According to Pechlin, the 
nitrous acid which fo forcibly diflbkes the calculus whea 
pure, poflefles this property when dulcifi«d with albohol 5 
Hartenkeil, however, found this menftruum fo weak rn it'^ 
t&ion, that fix ounces of it only diffoived three grains of 
calculus. 

Vinegar likewife difiblves calculus; thus Margraa* vinpfir. 
found, that one ounce of diftilled vinegar took up one 
grain of it. 

According to Tychfeti, the citric acid is more a£live on Citric acid, 
this fubflance than diftilled vinegar. 

From Margraaf '3 experiments, the formic acid had Formic vA 
very little, and the phofphoric no effea. t^^^^ 

Lobb, by a continued digeftion of calculus with the 
following fubftances, found it to be rendered partly more 
foft, and partly diflblvcd, viz. with lemon juice, vinegar, |^emo» 
(he exprefled juices of radiih, afparagus, forrel, parflej", J"^*^®> ^^ 
onions, oranges, mulberries, potatoes, pears, grapefi and 
pumions; alfo with milk and different kinds of wine. 

According to Scheele, 1000 grains of limewater difj. Limewatw, 
folved, on digeftion, 5,37 of calculus, which were again 
precipitated by acids, at leaft in part. 

This property of limewater had been before pbferved 
by Bafil Valentine ; but Hartenkeil and Tychfen found 
it*s aftion to be very fmall. It was this, however, which 
Wfiis fo long recommended as*a litbontriptic, particularly 
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by Robert Whytt ; and the foap compofed of the lime (rf. 
all (hell fifh formed Stevens's celebrated medicine. 

AikaiM. Scheele found, that mild alkalis had no a&ion ufott 
calculis, but was diflulved by them in their cauflic fiate, 
even in the cold. The folution in cauftic potaih was yel- 
low, of a fwcetifli tafte, did not render limewatcr turbid, 
was precipitated, by all acids, even, by the carbonic, and 
decompofed metallic folutions, viz. iron, of a brown co- 
lour ; copper, gray ; filver, black 3 and zinc, lead, and oor- 
rofive fubliniate, white ; if too much alkali was employedi -: 
it produced an ammoniacal odour ; with refpe£l to cauf- 
tic volatile alkali, a large proportion was neceflary for a 
folution. 

water ""*^ It^alfo appears, that water containing fixed air poffeffes 
a menflrual action on this fubftance. This was obferved 
by Springsfeld, of the water at Karlfbad, and by Falco- 
ner, Saunders, and Percival, of water artificially impreg- 
nated; but with refped): to the lad it is fo weak and infig- 
nificant as not to be eileemed better than common water 
in curing the difeafe, 

Schtcle and From their experiments, Scheele and Bergman have 
'a"i*n- concluded^ that the vefi«al calculus is an oily, concrete, 
volatile acid, united to a gelatinous part : that it's faline 
nature is proved by it's folubility in water ; it's acidiiv, 
from the reddening of the tinfture of litmus by this folu- 
tion, and from it's union with alkaline falts, as well as with 
limewater, the cauftic tafte of which it moderates : that 
the difference between this acid and fixed air is known by 
it's flot rendering limewater turbid : that it's inflamma- 
ble nature is evident from the quantity of red vapours 
which arife during it's folution in the nitrous acid, and 
the red colour extricated from it by that acid. Finally, 
that it's volatility appears from the fublimate obtained by 
the difiillation of tbe calculus. Scopoli and Titus have 
obtained the oxalic acid from this fubftance. 
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According to Morveau, the experiments of Schede 
and Bergman prefent feveral important confequences* 
With refpeft to the compofition of calculus, he alleges, 
that volatile alcali certainly forms a part of it, although 
the fmalleft, whilft the lithic acid compofes the greateft. 
Scheele admits an animal gelatinous matter in it; and MoiTeau. 
Morveau concludes, that it contains an oil, or mucilagin- 
ous oil, capable of furniiliing phlogifton ; he grounds this 
adertion on the fmoaking vapours it gives with the nitrous 
acid ; it however appears to this chemift, that it*s quality 
perhaps cannot be afcertained by the coaly refiduum 
found in the retort after diftillation, for that the lofs 
of 4 of the weight of the whole, verified by it's compari- 
(bn with the fum of all the produ£):s, announces a decom* 
pofiti«n of a coniiderable part of the acid, a portion of 
which converted into mephitic acid he thinks has pro- 
duced with the phlogiflon a real plumbago, which is de- 
ledied by it's refiftence to incineration. 

From the nitrous folution not being rendered turbid hy 
the oxalic acid, Scheele concluded, that not an atom of 
calcareous earth was prefent in the calculus, and this 
proof is looked upon as very correft by Bergman, al- 
though be acknowledges it may fometimes fail ; as when 
the oxalic acid, inftead of precipitating calcareous earth, 
forms with it a triple fait : )ie, however, found, as above 
mentioned, a very inconiiderablexiuantity in a calculus of 
the kidney. It may hence be feen how far tbey were 
erroneous who fo long believed that the calculus of 
the bladder was a calcareous concretion, or at leaft of the 
nature of the earth of bones; and the inutility of their 
attempts to prevent it's formation, or to effeft it's folu- 
tion is now no longer furprifing ; Bergman having well 
oblerved, that every refearch for the cure of this difeafe 
ought to be founded on the perfeft knowledge of the pro- 
pejTties of the calculus itfelf. To conclude, it appean 
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from thcfe experiments, that the calculi of the bladder 
are for the moft part compofed of this acid, called by 
Morveaii, the lithic acid 5 that all which this laft chemift 
has examined, and which-have been very numerous, were ' 
found to be of the fame nature, as well as thofe analyzed 
by Scheele and Bergman, although it may happen that 
a different fpecies may be accidentally met with. Thus 
it appears from a letter to Morveau, written by Tennant, 
of the Royal Society of London, that in his experiments 
on the vefical calculi, he found fome that only loft, on 
calcination, | of their weight ; that the refiduum, form- 
ing a tranfparcnt glafs, on cooling became white. To 
judge of them by thefe fafts, they ought, according to 
Morveau, to contain a pretty confiderable quantity of 
phofphat of lime, with a fuperabundance of acid. 

Scheele founds that more or lefs calculous matter wsf 
prefent in all urine, even in that of infants ; that the 
brick-coloured depofit to be feen in the urine of patients 
under fever was of the fame nature, that it feparated by 
cooling alone, and that it might be rediffolved by the af- 
fiftarice of a fufficient degree of heat. 

After Bergman and Scheele had inveftigated the na- 
ture of the calculous matter ; the next author of any con^ 
fequence was Fourcroy ; he examined a great number oi 
varieties, and the refult of his analyfis is as follows i 

1 . The aqueous folution of calculi reddened the dyed 
paper of turnfole. 

S. By diftillation on the fire, and by the aflion of the 
nitric acid, they afford pruffic acid. At firft there arifes 
a'colourlefs liquor, then fome elaftic fluids, compofed of 
carbonic acid, of hydrogen gas, and a little azot. In 
the neck of the retort he found fome brilliant, lamellated, 
artd more or lefe yellow cryftals of pure lithic acid, and a 
fmall quantity of carbonat of ammonia ; there remained 
in the retort a gteAt quantity of coal j he obtained no 
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gil. On examining the liquid produdt, the odour of free 
pjuffic acid was to be recognized. In the water a fmall 
quiuidty of carbonat of ammonia and pruffiat of ammo- 
nia were found. The pref<?nce of the pruflic acid was 
cafily diftinguiflied by the oxyd of iron newly precipi- 
tated, which was converted into Pruffian blue on caftins: 
it into this liquor. 

3. From thefe fa<9:s Fourcroy concludes, that the vefi- 
cal calculus contains but a very fmall portion of hydro- 
gen, as a very little ammonia is formed ; that a great quan- 
tity of azot is difengaged, but no oil ;^that the lithic acid 
contains but a very fmall quantity of oxygeti, very little 
of the pruffic and carbonic acids being formed ; and be- 
fides, from there remaining in the "retort a very large 
quantity of coal. 

4. From thefe obfervations he likewife infers, that the 
pruffic acid contains more oxygen than the lithic acid, 
fince there is only very little pruflic acid formed from the 
decompofition of a great quantity of lithic acid ; that 
probably carbonic acid is formed at the fame time, but in 
faall quantity in comparifon to the mafs of coal remain- 
ing in the retort. 

This chemift admits that thefe general confiderations 
*re not fufEci^nt to explain the phenomena which the 
analyfis of the vefical calculi prefent ; he has therefore 
*dded a detail of his experiments made in ITSZ^ v/hich, 
*lthough they are far from jendering the fubjeft com- 
plete, may throw further light on their decompofition. 

Thefe were made upon four kinds of calculi, and (how 
a great analogy to thofe of Scheele, publiflied a few years 
Wore. All his truths are here attefted ; the prefence 
likewife of fome atoms of lime, indicated by Bergman, 
are to be found in them ] that of the phofphat of ammo- 
nia, which pretty conftantly exifts in thefe calculi, and 6f 
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the phofphat of foda, which is often to be fecn cryftal* 
lized between the firata of the calculi. He has likewife 
recognized in thefe experiments the volatility of the lithie 
acid, it^s greater folubility in warm than in cold water, 
and it's being capable of cryftalHzation by means of cold ; 
he likewife found, that the calculus fpontaneouily gives 
the pruffic acid by diftillation. The refult of the labours 
of this chemift are, that the only appearance of lithontrip- 
tics is in the ufe of cauftic fixed alcalis, &c. With re- 
fpe£^ to the vefical calculi of other animals, nothing had 
been done refpe£ling their inveftigation until this chemift 
made a few experiments upon two ; one taken from the 
horfe, the other from an ox, but neither of themaflforded 
any thing analogous to the lithie acid ; the produds he 
obtained were the carbonat and phofphat of lime. 
Dr.Wollaf. fj^g vcfical calcuU examined by Dr. Wollafton are 

ton. ^ ^ ^ 

the following, viz. 
Expeix- Fufible calculus. This was firft afcertained to differ 

ments on 

the fufible from that of Scheele, by Tennant, who found, as before 
obferved, that inftead of being nearly confunied by the 
blowpipe, a large proportion of it was left fufed into an 
opake white glafs, which he conjeftured to be phofpho- 
rated lime united with other phofphoric falts of the uripe; 
but he never attempted a more minute analyfis. Stones 
of this kind, according to Dr. Wollafton, are always 
whiter than thofe defcribed.by Scheele, and fome fpeci-* 
n;ierts are perfeftly white. The greater part have an ap- 
pearance of fparkling cryftals, which are moft difcemi- 
ble where two crufts of a laminated ftone have been fe- 
parated from each other. Having had an opportunity of 
procuring thefe cryftals alone, voided in the form of a 
white fand, he was enabled to determine the nature of th« 
- compound ftone, in which they are cemented by other 
, ingredients. 
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The cryftals confift of phdfphoric acid, magnefia, and 

rolatile alkali ; the flone contains alfo phofphorated lime 

and getierally fome lithic acid. The form of the cryftal 

is a (hort trilateral prifm, having one angle a right angle^ 

and the other two equal, terminated by a pyramid of 

tiiTce or fix fides. On fubmitting them to experiment he 

found, that, 

1. Heat drives off the volatile alkali from the cryftals, 
and they are rendered opake, or may be partially fufed. 
The phofphorated magnefia may then be diffolved in ni- 
trous acid, and by addition of quickfilver, diffolved in the 
lame acidjj a precipitate of phofphorated quickfilver is 
obtained, from which the quickfilver may be expelled by 
■heat, and the acid procured feparate. By addition of 
vitriolic acid to the remaining folution, Epfom fait is 
fonned, and may be cryftallized after the requifite evapo- 
nition of the nitrous acid, and feparation of any redun- 
dant quickfilver. ♦ 

2. Thefe cryftals require a very large quantity of wa- 
ter for their folution, but are readily fuluble in moft, if 
not all acids, viz. vitriolic, nitrous, marine, phofphoric, 
faccharine, and acetous; and when precipitated from 
thenri reaffume the cryftalline form. 

3. From the folution in marine acid, fal ammoniac 
may be obtained by fublimation. 

4. Although the analyfis is fatisfaftory, the fynthetic 
proof is, if poflible, ftill more fo. After diffolving mag- 
nefia in phofphoric acid, the addition of volatile alkali 
immediately forms the cryftalline precipitate, having the 
fame figure and properties as the original cryftals. 

5. If volatile alkali be cautioufly mixed -with recent 
uririe, the fame compound will be formed; the fij-ft ap- 
pearance that takes place when a fufficient quantity of 
alkali has been gradually added, is a precipitate of thefe • 
♦riple cryftals. Thefi^ conftitute the greater part of th^ 
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fufible (lone, fo that a previous acquaintance with their 
properties is necefTary, in order to comprehend JQ% 
the nature of the compound ftone in which they are 
contained. 

The mod direct analyfis of the compound ftonc if 
eficded by the fucceilive ai5^ion of diftilled vinegar^ mzr 
Tine acid, and cauftic vegetable alkali. 

6. Diftilled vinegar a&s but (lowly upon the calculus 
when entire; but when powdered, it immediately di(- 
folves the triple cryilals, which may be again precipi* 
tated from it as cryftals by volatile alkali; and if the 
folution has not been aided by heat, fcarcely any of die 
phofphorated lime will be found blended with them. 

In one trial the triple cryftals exceeded ^^ of the quan- 
tity employed; but it feemed unneceflary to determine 
the exaft proportion which they bear to the other ipgrc- 
dients in any one inftance, as that proportion mnft 
vary in different fpecimens of fuch an affemblage of 
fubftanccs not chemically combined. 

Marine acid poured on the remainder diflblves the 
phofphorated lime, leaving a very fmall refiduum. 

This is foluble in caufiic vegetable" alkali entirely, and 
has every other property of mere lithic acid. 

The prcfcnce of voJatile alkali in the compound flone 
may be fliown in various ways, 

7. In the diftillation of this flone, there arifes firft 
volatile alkali in great abundance, a little fetid oil, and 
lithic acid. There remains a large proportion charred. 
Water poured upon the remaining coal difTolves an ex- 
tremely fmall quantity of a fait, apparently common fait, 
but too miiiuta for accurate examiflation. Diftilled vi- 
negar difTolves no part of it, even when powdered. Ma- 
rine acid difTolves the phofphorated lime and phofpho- 
rated magnefia, leaving nothing but a little charcoal. 
From this folution, vitriolic acid occafions a precipitate 
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feleriite, ifter which triple cfyftals may be formed by* 
dition.of volatile alcalt. 

8« Kf arine acid alfo a£ls readily upon a fragment of 
e ftone, leaving only yellowifli laminss of lithic acid. 
Tien the folution has been evaporated to drynefs, fal 
imoni^c may be fublimcd from it ; and the two phof- 
lorated* earths are found combined with more or lefs 
marine acid, according to the degree of heat em- 
3yed. If the proportion of the earth is wiflied to be 
:ert2dned, acid of fugar will feparate them moft effec- 
ally, by diflblving the phofphorated magneiia, and 
rming an infoluble compound with the lime.' 
9* Caudic vegetable alkali has but little effe£i: upon 
e entire done, but if heated upon the ftone in powder, 
ftrong effervefcence takes place from the efcape of al- 
dine air. and the menftruum is found to contain lithic 
M precipitable by any other acid. Some phofphoric 
id alfo, from a partial decompofition of the triple 
yftals, isdete6):ed by nitrated quickfilver. 
10, The triple cryftals alone are fcarcely fufible under 
e blow-pipe ; phofphorated lime proves ftill more re- 
iftory; but mixtures of the Jwo are extremely fufible, 
lich explains the fufibility of the ealculus. 
The appearance of the lithic ftrata, and the fmall 
)portion they bear to the other ingredients, (how that 
?y are not an eflential part, but an accidental depofit. 
It would be formed on any extmneous fubftance in the 
rfder, and which probably in this inftance concretes 
ring any temporary interval that may occur in the 
mation of the cryftals. 

Mulberry calculus. This ftone, though by no means w ,. ^ 
jrlooked, and though, pointed out as different from caicuiw. 
ler fpecies, has not, according to Dr. WoUafton, been 
)jeaed to any farther analyfis than is given by Dr. 
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as earth of bones^ may undergo a fimllar analyfis^ udq6^ 
ceffary to particularize. 

By the blowpipe it is immediately difcovered to differ 
from other urinary calculi ; it is at firft {lightly change^ 
but foon becomes perfectly >\ hite^ flill retaining it's form 
I till urged with the utmoft heat from a common blowppe, 

when it may at length be completely fufed. But evea 
this degree of fuiibility is fuperior to that of bones. 
The difference confifts in an excefs of calcareous earth 
jcontained in bones^ which renders them lefs fufiUe^ 
This redundant proportion of lime in bones renders them 
alfo more readily foluble in marine acid^ and may^ by 
evaporation of fuch a folution, be feparated, as in the laft 
experiment upon mulberry calculus. The remaimng 
phofpho rated lime may be redifTolved by a firefh addition 
of marine acid, and being now freed from redundant 
lime, will, upon evaporation of the marine acid, afiume * 
a cryflalline form. As the laminated calculus contains 
no excefs of lime that will at once yield fuch cryflals, 
their appearance is defcribed in the account of the calcu- 
lus of the proflate gland, by this chemift, and in the firft 
experiment. 
j.iihro . With refpeci to the remedies for this difeafe. Dr. Wol- 

iriptics. lafton is of opinion, that when a calculus is difcovered 
by the evacuations to be of the fulible kind, there ap- 
pears a more favourable profpeft of relief than with rc- 
^ fpeft to the mulberjy calculus; for any acid that is carried . 
to the bladder will a£t .upon the triple cryflals, and moft 
acids will alfo diflblve the phofphoraied lime, whililalca- 
lis, on the contrary, would rather have a tendency to add 
to the difeafe. Befides this fpecies, the fufible calculus 
has afforded decifivc marks of it's prefence in the cafe 
which furnifhed this chemift with his fpecimen of triple 
cryflals, and by the defcription given by Forbes (in his 
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Treatife upon Gravel and Gout, ed. 1793. p. 65.) of a 
i^hite cryftallized precipitate, no doubt is entertained 
hat his patient laboured under that variety of the difeafe. 
With refpeft to the mulberry calculus, it appears, that 
in intimate knowledge of it's properties will leave but 
Ftnall profpeft of relief from any folvent 5 but by tracing 
the fource' of the difeafe fome hopes may be entertained 
of preventing it. As the faccharine acid is known to be 
a natural pr©du£l of a fpecies of oxalis, it feems more 
probable that it is contained in fome other vegetables, or 
their fruits taken as aliment, than produced by the digef- 
tive powers, or fecreted by any difeafed a£l:ion of the ' 

kidneys. The nutriment would therefore become a fub- 
jcft of minute inquiry, rather than any fuppofed defe£t 
of afSmilation or fecretion. 

Afl to the bone earth calculus, although fo nearly al- 
lied to that of the pvftatiy it is flill manifeftly different, 
and cannot be fuppofed .to originate from that fource; 
but if ever the drinking of water impregnated with cal- 
careous earth gave r^ife to {lone in the bladder. Dr. 
Wollafton thinks, that this would moil probably be the 
kind generated, and that the remedy mud evidently be of 
an acid nature. 

Although from want of fufficient attention to the vari- 
eties of fediment from urine, and want of information 
with regard to the diverfity of urinary calculi, the depo- 
fits peculiar to each fecretion are yet unknown ; it feems 
probable to this chemift, that no long courfe of obferva- 
tion would be neceflary to afcertain with what fpecics 
any individual may be affli£led. 

The lithic, which is by far the mod prevalent, fortu- 
nately affords great variety of proofs of it's prefence. 
Particles of red fand (as they are called) are it's cryftals. 
Fragments alfo of larger maflfes and fmall flones are fre- 
quently pafTed, and it is probable that the majority of ap- 
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imputrefJUUtji facility of crj/lalUzatitn^ infJMBif i 
fvater^ and that moft remarkable property of all odifl% 
producing a pink or red matter^ on ivap9rati§m tf V$ftMm 
in nitric acid. 

Having found this precipijtate to be an oxydj and not, 
as commonly fuppofed^ an acid^ this chemift thought it 
probable^ that, like other analogous oxyds, it was acii^ 
able \ but after making the attempt to efie& this by means 
of the oxymuriatic, the nitro-muriatic, -and the liitric 
acid, which are capable of acidifying fimilar oxyds, bii 
hopes of acidifying this animal oxyd were exploded : be ' 
was however indebted to that purfuit for the curious dif- ' 
covery of the change of this moft common bafis of uri- 
nary concretions (the animal oxyd) into ammonia and 
carbonic acid, by the oxygen of the above acids, which 
will be found extremely important in the explication of 
feveral phenomena. For it now appears, according to 
this chemift, that the inflammation on evaporation of 
the nitric foiution of this animal oxyd, arofe from the 
nitratof amonia, \ht nitrum ftammans of the old chemifls, 
compounded in the experiment. This inflammation alfo 
fonictimes takes place, on evaporation of nitric folutions, 
both of urinary concretions, and of urine itfelf evapo- 
rated to -the ftate of foft extraft, on account of the am- 
monia already cxifting in the fubftances. The compo- 
fition of ammonia alfo explains the difappearance of ihe 
whole matter of fome forts of urinarv concretions, a 
very fmall refidue of black matter excepted, by repeated 
a{!u(ioa and evaporation of nitric acid^ firom the foiution 
of them in this menftruum. 

With rcfpcft to the matter which remained on the 
flraincr, after the filtralion of the foiution of the pow- 
dered ca- cuius in the lye of cauftic foda, it was on being 
dried an impalpable white, taftelefs, heav\' powder, and 
on bcinr fubmiited to experiment, appeaccd to confift uf 
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Ht^^phofpoat of lime ; accordingly three hundred grains of 
_ lirinary concretions examined by Dr. Pearfbn appear to 
r litve contained of Grains 

• Peculiar animal oxyd .4 ; • . • • 17d 

:^ phofphat of lime 96 

« ammonia (and mod probably phofphoric acid 
united to the ammonia) water, and common 
mucilage of urine, not collefted and weighed, 
[ by eftimation ^ . 29 

300 
The next obje<St of this chemift was to obtain the acid 
fublimate of Scheele, or lithic acid, as- it has been called^ 
I and to compare it with the before mentioned animal, 
oxyd. 

Haviqg taken 100 grains of an urinary concretion 
^hich had been previoufly found to contain principally 
the above animal oxyd, they were expofed in a tube for 
that purpofe to the fire, firft to a low temperature, and 
gradually to a very elevated one; by which means, beiides 
a gas amounting to 24 oz., which confided of nearly 
16 of carbonic acid gas, and air with a larger proportion 
of nitrogen gas than is found in atmofpheric air, aii of- 
fenfive fmell of empyreumatic animal oil mixed with that 
of pruffic acid, 20 grains of a brown fublimate of qarbo- 
nat of ammonia and a refidue of 30 grains of an almoft 
pure carbon, with 10 grains of heavy black and brown 
matter, in which were many fmall white fpiculae, a dark 
gray matter was obtained which weighed 15 grains. It 
had been raifed about half an inch above the carbona- 
ceous refidue. This fublimed gray matter on examina- 
tion was found not to contain any ammonia, nor throw 
down any pruffiat of iron with fulphat of iron. It red- V 
dened turnfole paper, and tincture. It was foluble in 
cauflic foda> frpm which folution muriatic acid gave no 
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precipiute, for although on dropping it into the foladoii,! 
a milkinefs appeared, the liquid foon grew cleau* s^tn. 

Ten grains of this fublimate diffolved in four ounces «i 
boiling water, and on evaporation to half an ounce, a co- 
pious depofit took place, on cooling, of white fpicul*, 
which Dr. Pearfon thinks, are analogous to benlibicacid. 
The fublimate had a (harp, but not four Ufte. Being 
boiled in muriatic and nitric acids, no folution took 
place, and what is more particularly to be obferved is, 
that it left no red or pink matter on evaporating the ni- 
tric acid from it. The fulphuric acid only diifolved by 
-the acid of heat, without effervefcence, from which no- 
..thing was precipitated by cauffic foda ; on evaporatmg 
the folution to drynefs, black fumes arofe, leaving behind 

* only a black ftain. This fublimed matter did not rtndct 
lithewater turbid. Boiled in muriatic acid, fo as to carry 
oflF all but a very little free acid j on the addition of lime-' 

•water, there was no turbid appearance, but milkinefs tn^ 
^fued on adding oxalic acid. Tbe whole of this fuWi-^ 
tnate, with the fpiculae, in the ten grains before men-' 
tioned, which appeared to be of the fame nature^ 
amounted by eftimation to 18 grains; and Dr. Pearfon 
looks upon this to be the acid fublimate of Scheele. 

This experiment was repeated a fourth time, and af- 
fords evidence, according to this chemift, of the wide dif- 
ference between the animal oxyd and the acid fublimate 
of Scheele. 

If this conclufion be allowed to be juft, it will be ne- 
ceflary to give a name to this urinary animal oxyd. 

• Agreeably to the principles of the new chemical nomen- 
clature, the name fhould be lithic oxyd. But the term 
lithic this chemift conceives to be a grofs folecifm, and 
he prefers the name of ouric or uric oxyd] and although 
it*s exiftence in arthritic as well as in urinary concretions 
may be an obje6lion, ftill from it's being foynd in greater 
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abundftoee by far in the uriiiary pafTag^ than in other 
fituations^ and therefore falling under common obferva- 
,tion as an ingredient in the urine^ philology may allow 
it's adimlffionb 

The preceding fa£):s and experiments are applicable to a 
variety -of ufes in chemical inveiligation y finoe we are 
now not only able to dete£k in the eafieft manner the 
frrfence of the minuteft proportion of the above animal 
oxyd in urinary concretions^ and alfo in other fubftancesj 
but even to determine it's proportion to the other confti* 
i tuent |)arts, in the fpace of a few minutes^ in moft cafes^ 
[ and in all in a very little time ; without any other appara- 
tus thletn nitric acid^ a round bottomed matrafs or glafs 
diihj apd a lamp 3 by which method Dr« Peftffon has ex* 
amrhed above 300 ipecimens of concretion's of the hu- 
man fubjeft and other animals, principally urinaryy and 
alfo many other from x)ther parts, particularly thofe from, 
the joints, and he found, 

1. That out of «00 fpecimens of urinary, calculi, not 
more than fix did not contain the animal oxyd,. /. /. 
about 3Q out of 33 contained it. 

2. That the proportion of this pxyd was very different, 
varying from ^ (exclufive of water) to t§o ; but for the 
moft part, varying between ^®s and tJ§> for in fome the 
interior par.t contained this oxyd, iand the exterior part 
not, whilft in others on the contrary, the exterior did, 
and the interior did not. 

3. That the common animal mucilage of urine is fre- 
quently found in concretions, in very different propor- 
tions, but is, perhaps, never a principal conftituent part 
of them. 

4. That the animal oxyd was not prefent in the urinary 
or any other concretions of any animal but the hum^n 
kind« 
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5. That this animal oxyd is prefent alfa in human ff* 
thritic calculi, but not in thofe of the teeth^ ftomach, m- 1^ 
teiHnes, lungs, brains, &c. ^ *^ 

From thefe experiments on the acid fublimate, it ap- 
pears very doubtful to this chefiiift, whether the BAit 
acid of Scheele exifts as a conftituent of urinary concie- 
tions, or is compounded in confequence of a nevr ar- 
rangement taking place of the elementary matters of 
the concretion, by the agency of fire ; but it is demon- 
firated, that the urinary animal oxyd is really a eonftitH- 
ent part, and even a principal one, of almoft all fiumaa 
urinary calculi. 

Befide the analyfis of the human calculus, x^e are in- 
debted to the fame ingenious chemift for fome experi- 
ments and obfervations on the urinary calculi of the dog^ 
%he rabbit, and the horfe. 
c-k 1 f ^' ^'"'^^O' calculus of tbe dog. This cal6ulus maybe 
the dog. looked upon as a great curiofity, being, perhaps, the onl^ 
fpecimen in London. The animal was in perfeft healthy 
and differed by H. Leigh Thomas, 

It's furface is oval, 3| inches in length, and three in 
breadth, white as chalk, and rough and uneven on it's 
furface. No nucleus was found on being fawed through, 
it was not laminated, but near the centre radiated, and it 
contained ihining^iV«/(7. In the other parts it was ge- 
nerally compad and uniform in it's texture. It weighed 
nearly 10 ounces and a half. It's fpecific gravity was 
greater than that of human urinary concretions in gene- 
ral, which this chemift has learned to be the cafe from 
experience, with refpeft to the urinary and inteftinal con- 
cretions of other brute animals, efpecially thofe of the 
horfe. 

The fpecific gravity of the prefent calculus was J, 7. 

That of a human urinary calculus called mulberry cal« 
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culuSy which confided almoft entirely of uric oxyd, was 
l9§099 and that of another of the fame compofition, but 
quite fmooth, and extracted by Ford^ was 1,57 !• 

1. The prefcnt calculus of the dog had no tafte, nor 
fmell, till expofed to the fire. 

S. Expofed to the blowpipe it firft became bl^Lck^ and 
emitted the fmell of common animal matter ; it next 
fmelfed ftrongly of empjnreumatic U^or cornu arui^ and 
after burning fome time, bedame inodorous and white^ 
and readily melted, like fuperphofphat of lime. 

3. Triturated with lye of caufl;ic foda, there was a co*- 
pious difchargc of ammonia. 

4. It formed a clear and colourlefs folution, on boiling 
in nitrous acid, and evaporated to drynefs left a refidue of 
white bitter matter • which emitted a weak fmell of ani- 
mal matter under the blowpipe. 

5. A mixture of 150 grains of the powdered calculus, 
and d pints and a half of pure water, being difiilled to 
three ounces, the liquor contained only a little ammonia. 
The three ounces of refiduary liquor being filtered and 
evaporated^ gave 20 grains of phofphat of ammonia, 
with a little animal matter, and the refiduary undifiblved 
matter amounted to 67 grains. 

6. Thefe 67 grains being triturated with four ounces of 
caudic foda lye, difcharged very little ammonia. They 
likewife afforded phofphat of lime and animal matter.. 

7. This refiduary infoluble fubflance in cauftic lye, . 
under the blowpipe, fird turned black, and theii grew 
white, but could not be melted. 

Thefe experiments demondrate, that the above concre- 
tion contained none of the uric oxyd, but was compofed, 
principally at lead, of phofphats of lime and ammonia, 
and animal matter^ 

Jhe prefent inftance leads this chemid to explain the 



318 CONCRfiXtONS. 

reafoh of the fufibility of calculi. The above experi* 
ments prove it to depend on the difcharge and decompo- 
lition of the ammonia of the phofphat of ammonia, 
during the ibuming away of the animal matter ; hence 
the refiduary phofphoric acid readily fufes, and uniting to 
the phofphat of lime^ compofes fuperphofphat of lime, 
a very fufible fubftance. The phofphat of ammonia 
being diiToIved by water, or cauftic alcaline Jye, the re- 
maining matter is infuiible, being phofphat of lime. 

A very hard, brittle, and blackifli inteftinal calcukis 
of a dog, was found to be of greater fpecific gravity than 
human urinary calculi, and to have the fame compofition 
as that of the dog above defcribed. 

This alfo was found to be the compofition of a white, 
fmooth, rounds inteftinal calculus of a horfe, the fpecific 
gravity of which was 1,7 &1. 

Calculus of 2. Urinary calculus of a rabbit. Dr. Pearfon likewife 
looks upon this as a curiofity, being the only inftance he 
has feen. The animal from which it was taken was very 
fat and healthy. 

It's form was fpherical, and of the fize of a fmall nut- 
meg. It's colour a dark brown, it's furface fmooth, and 
it's confiftence hard, bnttle and heavy. Whenbrokjn, 
it appeared to confift of concentric laminae. It's fpecific 
gravity was 2. - It confifted principally of carhonat of 
lime and common animal master, with, perhaps,, a very 
fmall proportion of phofphoric acid, but contained no 
uricoxyd. 

Calculus of 3. Urinary calculus of the horfe . This chcmift has ex- 
^* ^* amined feveral fpecimens in cabinets, faid to be vefical 
calculi of this quadruped, and he found none of them to 
contain the uric oxyd, but that^ they confined (as well as 
the calculi from the ftomach and inteftines of the fame 
animal) of phofphat of lime, phofphat of ammonia, and 
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DOmmoii animal matter, which* melted like fupeq>hor- 
jdut of lime, after burning away the animal matter and 
ammonia. 

This concretion, given by Dr. Baillie, was of a black- 
i(h colour, very hard and brittle in. it's confiftence,' and 
vrithout fmell or tafte. It felt heavier than human uri- 
nary calculi. - From the experiments of this chemift, it 
appears, that like the former calculus from a rabbity 
it confifted of carbonat of lime, and common animal 
Kjatter. 

A renal calculus of a horfe, in Heavifide's colle^ion, 
appeared, on examination, to confift of carbonat of lime 
^ and common animal matter. Another fpecimen of the 
&m« fort confifted of phofphats of lime and ammonia, 
^ common animal matter. It ftifed under the blow- 
pipe. A vefical calculus was compofed of the Tame in* 
gredients. 

Dr. Peiarfon has met with two inftances of a depofit of 
a prodigious quantity of matter in the urinary bladder of 
horfes, which had not cryftallized, or even concreted ; it 
amounted in one fpecimen given to him by Dr. Marfhall, 
tofeveral pounds weight, and in the other, which is in 
the poffeffion of Home, to about 45 pounds. It's cOm- 
pofition was principally carbonat of lime and common 
animal nwitter. 
Such depofits, it appears, are not unfrequent. 
This chemift has not found any inftance of human 
i^rinary calculi of fimilar compofition to that of the rab- 
bit, and thofe of horfes, above defcribed, which' confift of 
Carbonat of lime and animal matter; and he is of bpi- 
^^^on, that they very rarely occur of a fimilar compofition 
to ihofe of the dog and horfes, which were found to con-r 
fift of phofphaiof ammonia, phofphat of lime and ani- 
mal matter, without containing uric oxyL 
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The difference in the conftitutiori of urinary coticre^^ 
tions may depend on the diHerence of the urinary orgalDS. 
of different animals^ on the food and drink^ and on tht : 

• 

various difeafed and healthy ftates of the urinary organs. 

Dr. P6arfon has not found the uric oxyd in the urinary 
concretions of any phytivorous animal ; but whether it 
be formed in the human animal, when nouri{hed merely 
by animal matter, muft be determined by future obferva- i 
tions. He found the ftomach concretion, called orientJ 
bezoarj to confift merely of vegetable matter, as did the 
inteftinal concretion of a (heep. 
BrufnateUi^v Brugnatelli, upon iubmitting different kinds of calcuH 
to chemical experiment, found, 

ift. That all, as feveral chemifts had obferved, were in 
part foluble in water, when caft iiito it in a pulverized 
ftate at the boiling point. The filtered foluiion, whilft 
warm, was of a yellow colour. The portion that re- 
mained on the filter was not entirely foluble in frelh 
water. 

2d. That the part foluble* in water was the acidulous 
phofphat of lime, which he found to exift in the greateft 
number of ivhite calculi. 

Brugnatelli feems furprifed that Scheele and Bergman) 
and other chemifts who have examined this fubftance, 
fhould have looked upon the foluble part to be the lithic 
acid, and that Scheele (liould maintain that thefe calculi 
contained no lime. 

Fourcroy, however, fupports the faS, that this matter, 
foluble in water, is the lithic acid, and he never met with 
the acidulous phofphat of lime in the concretions, ex- 
cept in one; it is the lithic acid which always, in the fo- 
lution, reddens litmus. 

3d. That the portion of the vefical calculus, which was 
not diffblved by the water, contains a fubftance abounding 
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the oxalic radical. As a proof of this, he poured 
iOie concentrated nitric acid on the infoluble refiduum^ 
hich it diflolved with a httle effervefcetite, and a difen-*' 
a^ement of very thick, red, nitrous vapours. There 
ras no refiduum. The folution was of a yellow colour/ 
nd ftained the ikin of a rofe colour, which difappeared 
n touching it with the nitric acid^ On pouring into 
his fglution fome oxalic acid, there was no veftige of the 
vrefence of lime* There was no turbidnefs. Brtigna- 
dli, however, did not conclude from this, that there was 
tone of this earth, having found lime to exift in falint 
M>mbinations, without being indicated by the oxalic acid* 

He had befides obferved, that calculi and fedimc^ts of 
tifine, when treated with the nitric acM, afforded oxalic 
acid, from which he contended^ that the lime was in i 
fiateof oxalat, already fatufated, and taken again into fo^ 
lutipa by the nitric acid. In fuch a dafe the oxalic acid 
xvas no longer capable of aftilig on the lime* 

4th. That a great part of the cabulus, foluble in the 
titricacid, is converted iiito oxalic acid. As a proof of 
this, a certain quantity of the folution of the tefidtium of 
the calculus in nitric acid was evaporated until the en- 
tire difappearatice of the nitric acid, and afterwards tried 
^Ih lime water, a depofi.t formed as if it had been with 
the folution of pure oxalic acid* '^ ■ 

He alfo diflTolved the refiduum of three different calculi 
^n concentrated nitric acid, arid gradually diftilled the 
three foltitions ; after a fuf&cient concentration, they were • ' 

placed in a. cool places The tiext day be found in one of 
them fom^ beautiful cryflals of (yxalie acid, with a por- 
tion of t,hick liquor, from which he could not extraft any 
more cryftals. The other two gave ho appearance of 
<^ryliaHization, although theliqiiors contained a great deal 
^f the oxalic acid in a Combined ftate. 

Hc-defeompofed^ by the means of ammonia, another 

VOL. ti. y 
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another portion of the calculous folution b^ the nitriiri 
acidy and obtained a cryftaHi2;ed precipitate ibmewiMC 
tranrpareftt. This when dried was of a fliining wliil»| 
colour, compofed of fmall lamellated cryftals. It's fi* 
your was rather fharp^ and it reddened the tiniSturcof 
litmus. This cryflalline mafs .eafily diffolvtd in the ni- 
tric acid» of which it deepened the colour; indiftilkd 
witter, it formed a turbid folution thftt became ^ear oq 
repofe, and depofited a little whic^ matter refembfiog 1 
lime. This folution had fcarcely any diftind fa^'Odr. | 
The oxalic acid did not render it turbid, but produced a 3 
very abundant precipitate in the lime, water^- which was.; 
the oxalat of lime. 

The cryftals fcparated by th^ammouiafrom the ni-- 
trous folution of the calculus, appear according to Dr. 
Brugnatelli to be the acidulous oxalat of lime. DiftilM 
water feparated the free. acid. He neitlier met with ita"* 
oxalic no^ the pruflic acid in the calculi he has analyzed. 
The faline precipitate, feparated from the calculous folu- 
tion in the nitric acid by ammonia, appears to de&rve 
to be better examined. 
Fouicroy Fourcroy and Vauquclin, inftead of finding urinarf 
^ueiin!*"" calculi conftantly or totally formed of uric acid (lilhic 
acid) as Scbeele had announced, or phofphat of limt 
mixed with this acid,. according to Ilartenkcil and Pear» 
fon, have difcovered from their numerous experiments) 
new fubftan- b^^^^s the uric acid and phofphat of lime, five other 
cuV° ^*'* conftituent parts which were unknown before to exift in 
human urinary calculi, viz. ammonia, aipmoni^o* 
magncfian phofphat, oxalat of lime, iilex, and an ani' 
mal matter. 

The afpe6k of the calculus alone is almoft always fuf* 
ficient to indicate the nature of it's mafs, when it is 
foriped of only one fubftance, or of the different ftrat* 
of which it is compofed. If the appearance alone be 
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tot.fuflfictent to give an exaA notion of it's nafnfe/ or 
febttof it's ftra'ta^ it is readily known by ni^hs of a 

Stw faiall chemical trials to be related/ :7be'cbenjical 

• » "^—1 " ■ 

ehara&ers of each of tbefe fubdances are fo w^iUtaid w~ 

• "■■*■■ ^ .- 

riown by thefe two cbemifts, as to make' it itnpfoffible''*^'?'-^.^ 

admoftto be mi^|kei^-ia^tbemy at the fame time-it -gives 

rife to a new clamln^ation of calculi> accorditig to'thdr 

Mmponent parts. 

-■ UHc dtidy for an account of which vide litliic acid, ^^^ ^^ 

Art. acids. 

Ur€t 9f ammottia. Jhis is more rare in calcalithanuratofim- 
the uric acid ; it is found in thin ftrata of a texture but °*°""* 
little. cry ftallized, eafily rubbed down, of a colour rc- 
fanbling coffee with milk, vjeijjMj^ely alone, often mixed 
"with uric acid, or with phofphats interpofed between 
thieir Arata, eafily known by it's rapid folubility in the 
lye of cauftic potafh, during which there is an extrica- 
tion of ammonia, whilft pure uric acid affords none. 

Phcfphat of limi. This is found of -a white colour, pk f ha 
rough, granular, friable, or in verj- brittle white ftrata, lime. 
inarking the hands, paper or fluffs, like chalk, breaking 
>on bdng fawed, infipid to the tafte, infoluble in water ; 
foluble in nitric, muriatic, and even in the acetous acid, 
fomiing acid folutions, precipitated by ammonia and the 
alkalis, efpecially by the oxalic acid. It forms white, 
friable, earthlike calculi, or the calculous ftrata of that 
mature. It is never alone in calculi ; it is intimately mixed 
^th a gelatinous animal matter, which remains in the 
fcnn of a membrane, when fufpended in weak acids fo as 
to diffolve the faline part ; it is this animal matter that pro- 
Aices the coal obtained in the calcination of thefe fpecies 
of white friable calculi, and the fatuous odour of glue 
^hca they are boiled in water. 'Hiefe fpecies of calculi 
ire eafily diffolved in the bladder by muriatic acid, fo 
'i^ch (tiluted as fcarcely to be fapid. 



SM CONCRETIONS. 

Pboffbat of ammoniaco-magnefiam ' This, is white^. and 
femitranfparentj lamellated, with fpathic ftratafonuetunei 
Phofphat of cryftallized in piifms or in -the form of cock's combs at 
cc-raapie- the calcuIi, of .^ faint fweetifh favour^ refembling gyp-^ 
feous alabafier^ more foluble in water .than the preceding 
fubftance^ very foluble in the weakeft acids^ c|coottpo(ipd 
by fixed alcali^ which difengages;the ammonia and preci« 
pitates the-magneiia. It never forms urinary calculi of 
itfclf ; it is often mixed with phofphat of Jime^ always ia 
the white friable calculi; fometimes it covers of itfelf t 
nucleus of uric acid^ or oxalat of lime. The fame ani- , 
mal gelatinous matter is found in it as in the precedii^* ' 
It is of all calculous matter the mod foluble^ by an ia- 
jeAion of extremely weak. and diluted muriatic acid into 
Jie bladder. 

Oxalate/ lihti. Thefe chemifts found it forming tht 
lime* ° folidbafis of the mulberry calculi^ fo called from the ine- 
quality of their furface, and their blackiih brow*n colour. 
This fait is combined in them with an animal matter the 
moft abundant of all that exift in calculi 5 this combi- 
halion is very denfe, difficult to faw, taking the form of 
caps placed upon each other, which give rife to projeft- 
ing tubercula, as it were depofited on a common centre; 
receiving a poliih like that of ivory ; diffufing a fatuous 
and fpermatic odour on being cut with the faw ; inter- 
nally of a gray colour ; irifoluble and not to be decoi» 
pofed in alkalis; foluble in nitric acid, even when weakj 
but flowly, and with difficulty; only to be decompofed by 
the carbonats of potafli, and of foda, by which it ma) 
•be analyzed, leaving, after being decompofed and buin^ 
an the fire^ a quicklime which is eafily known. TheC 
mulberry calculi, which are pretty bfteaalone, and likewif 
often covered with uric acid or earthy phofphats, ar 
tbofe kinds which ought the moil tc^ refift menfimj 
Injefted into the bladder. 



-^ SiliXn Tbefe chemifts have only met with this earth Siicx« 
L^ios on analyzing 300 calculi with great exaftnefsy 
Isciice it rarely eAters their compofition. It is found 
ntuzed with the uric acid^ and \vith earthy phofphats m' 
oalculi^ the compofition of which is very complicated. 
From it's being fo feldom met with^ it can fcarcely be 
oounted amongft the- number of calculous materials. 

Ammal matter. ^ This, which* accompanies one or the Animal 
other of the fix preceding m^terials^ and which feems to 
form their gluten, bond or cement, appears to vary ac- 
coidmg to the nature of 'thefe materials, and may be the 
-determining cau(e of the precipitation offoine or of 
others $ for ail, except the'oxalat of lime which app^*)^ 
to be a real morbific matter, are the natural elements' df 
human urine. This animal matter is fometimes in thif 
farm of a gelatin, or a fort of' albumen ; at other tidies 
analogcrus to thefe, and merits a further inveftigation. 
The old meth^ of daffing urinary calculi was, ac- Poiircrty 
' cording to their form, colour, fize, furfece, &fe. 5 "^^'amfi- 
* Imt a more minute inveftigation of their component caiUn. 
parts, and the experimoits in particular of Fourcroy and 
Vauquelin, have induced the firft of thefe cheraifls to 
fcrm them into 12 fpecies. On looking over the fe^ven 
Afierent matters which conftitutc human urinary calculi, 
and feeing the conftancy by which each is accompanied 
by an animd fuMlance, it appears there is not one of them 
that is formed entirely of one fpecies of matter; and 
the animal fubftance exifts in all, and forms '^almoft al- 
ways it's gluten; befides, as it has not fuch influence 
^ to give them any fenfible variety in their properties, 
Fourcroy has not included it in his claflifi cation. After 
having analyzed more than 600 human urinarj' calculi, 
ind marked the fafts this apalyfis aflbrded, he has dif- 
tinguiflied them into three genera, ift. Thofe formed 

only of one fubftance, befides the animal matter which 
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upUe^ ;their jps^tiqles. $d. Thofe coqpipofed of tvol 
cailpus fubftanccg. .3d. Thofe contaioing more ths 
different fubdances^ and qfteb^ ^ve^i jbur. Tbtfe 
g^erai^re divided into IS 'fpccies« Of thefe thre^i 
b^ong'to the fif^ gqnuff..; 
/I • Tiiie.f ifftJpecJQs ave thofie compQf^ of uric acidi?( 
S'. ,The iecondijof urat of ammonia/ 
I • , .l^ ^. ^Thf ,t;hjc4r9f ox^tof lime* ... Neither the phoff 
' ^ o^ lim^iirvoxthe phofphat. of ammoniaoo^magnefia; 
filex*, h^ beea v^t found, alone. 
.^ (There are fevw .fpecies ia'. the fecond genus, 
tinong. thpfe ,^lculi ^formed. of two calculous fubi 
l>f^d^ th^r animal matt^i which matter renders 
terp^ry xnjxt^resj as it rendered the firft binary, 
{^|i}ijifpeciesar« as follows;:! ; i 

A 

.4w The fir(l contanik^ uric aeid and earthy phofphatsii 
ver^ diflind: A^ata, 

^. The fecond> uric aci4 and earthy phofphats bd^ 
matdy mixed together. .^ 

.6^ The thirdy urat of ammonia and phofphats in cEt 
tiaA ficata. -- ■ , ^ '. ■ 

* • ■ ■ 

7* The fourdi.. The two preceding materials inti* 
matelv mixed. 

8. The fifth. Earthy phofphats mixed together either 
intimately or in their ftrata. 

. 9. The fixth. Oxalat of lime and uric acid in dif- 
tinA ftrata. < 

10. The feyenth, Oxalat of lijme and earthy phof- 
phats in diftind ftrata. 

Laflly. The two laft fpecies form the. third genus, or 
thofe calculi containing three or Four calculous fub- 
ftances, viz. 

11. The firft contains uric acid or urat of ammonia, 
earthy phofphats and oxalat of lime. 

IS. The fecond. Uric acid^ ammoniacal urat^ earth) 
phofphats and iilex. 
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iSuch is the claffification which this chcniift has 
of th« vifflouB human urinary calculi, for a more 
pled account of which, the reader is diredied to his 
in QmnaiffoHCiS Chimiques, .^r. which has lately 
i.pubU(hed. . 
:iJiik rf a pig. This was found in the bladder of a Benhoidi. 
after having been killed by the butcher. It's weight 
rather more than three decigrams, it's fpecific gra- Caicuiui of 
|it]r to that of diftilled water, as 19,300 to 10,000. It's *^*^*^' 
was an obldng oval \ it's furface fmooth, without 
dcpreffion/and of a white colour; it was pretty ten- 
and g!ave way to the knife. When divided in the 
the extemtl ftratum was very thin and furrounded 
on all ports, but was much thicker towards the extre« 
^initiesbf it's great diameter, than to>vards that of it'sfmall 
% without ihowing any determinate cryftalli^ation; 
^ under this firft ftratum. was alight yellowifli zone, be- 
[ neath which ibme beautiful cryftals of a perfe3; whitenefs 
;; Irere feen, in the form of needles, conyerging from the 
\ drcumfcrence to the centre. On analyiis, this calculus 
; appeared to conlift of phofphat of lime, but from the 
! fnallneTs of the quantity, Bertholdi was incapable of 
determining exadly the proportion of it's conftitucnt 
parts. 

Calculus renalis. The kidneys, like the bladder, are very 
fubjeft to be the feat of calculi, and as they are perhaps 
the moft expofed of any part of the body to that morbid 
tfeftion under which concretions are found, they ought 
to be coniidered as the fource from which the vefical cal- 
culus takes it's origin. Indeed, if the kidneys be conli-i 
<lered as the natural filters of the urine, it may f^m 
, ibiDewhat extraordinary, that fuch concretions do not 
take place much oftener than they do. The human 
frame is very fubjeft to this difeafe. When thefe renal 
calculi are fmall, they are forced from the kidneys by the 

■ y4 ■■ 
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urine, defcend by the ureters, and are evacuated Mtiiit 
the" form and name of gravel. Whefl of a larger fi«, 
they prefs againft and wound the canals through which 
they pafs^ ^vibg nfe to nephritic pains, voiding of blood, 
&c. Often after having been forced into the bladderi 
and their iise preventing them from paflling through the 
unsthra^ they become the nucleus of the vefical calculus, 
which can- only be extricated by the operation of litho- 
" ' tbmy, . 

: Sometimes they remain in the I^idneys^ inoreafe in 
fize, by degree;3, from a fucceffive addition of ieveiral 
ftrata, and become fo large as to occupy all the canals 
through which the urine is conveyed from this glandular 
vifcus. In tbcfe cafes the renal calculus- afluines the 
ramified form of the ii^temal ftru&ure of the kidney* 
the cnnfequerices of which are very long diieafett, withoat 
remedy, very acute and repeated pains, ifchuries, dyr 
furies, and evacuations of blood and pus, by the urethra. 
By degrees, the fubftance of the kidney is corroded and 
deftroyed by the prefliire ilnd continual irritation of thefe 
fubftances, and at laft nothing remains but a membrane 
or fort of bag full of pus, and enclosing the calculus. 
This dreadful difeafe, which is not very rare, fometimcs 
continues many years; it even fometimes is prefent with- 
out any of thofe fymptoms which characterize it's ex- 
iftence : thus the works of anatomifts, and particularly <rf 
Morgagni, give the hi (lories of feveral bodies, which, 
on difle6lion, have fliown the deftruftion of one of the 
kidneys, and the prefence of a calculus, without the pre- 
vious fymptoms, though very fevere, having led to a 
knowledge of the caufe. 

The renal calculus of the human fpecies is of the fame 
Foiircroy. nature as the ftone of the bladder, according to Fourcroy, 
Human rr- who haviug examined feveral, found them compofed 
n4 calculus, ^f ^j^g concrete lithic acid. They arc always perfoTdted, 



L 

i- 






CONCRETXOI78. -9tB 

fuH of cavities^ in which, as well as on their fiirfac^, 
vigular fltining cryftals of the phofphals of foda and of 
i .-'dtainnonia are often found ; and to examine them, lit is 
^ ^y neceflar}* to deep them a few hours in water, during 
"^hich the cryftals difappear, and their nature is difcovered 
rb)' examining the folution. 

- Animals as well as men sire fubje<% to renal calculi. 
. lionnd, junior, has. even difcovered that rats have very 
frequently numerous concretions in their kidneys^ al<- 
though he appears not to have examined them. A com- 
ptraitive analyfis, howe\'er, between the human and ani- 
mal renal calculus, might throw great light on the fub^ 
jeft, fince the nature of the calculi has great relation to 
the urine, which differs in various clafTes. The lingular 
properties of the urine of the horfe are well known. 
This, which is much more charged with matter than the 
human, becomes turbid the inilant it is evacuated. The 
powdering matter which falls down is found to be for the 
moft part chalk, whilil the preqipitation from human 
iirine, particularly towards the termination of certain 
<iiieares, is the lithic acid ; and it appears from the expe- 
riments of Fourcrov, that the nature of the renal calcu* 
lu8 of the horfe anfwers to that of the urine of that 
animal. 

The form of this calculus was 6xa£Uy that of tlie kid- Renal cau 
Oey, the place of which it occupied, and it's extremities ^J^"^^ 
\irere terminated by vegetations refembling the caulifk)wer. 
It was of a brown colour on it's furface, and appeared co«> 
veiled with an infinity of fmall (hining plates refembling 
fragments of fand, that refle£ted the jayls of light. On 
it's edges were feveral unequal cavities. Almoft aHl it'g 
{lur&ce was mammellated, and in fome places were por- 
tions of membranes. Great difficulty arofe op cutting it, 
from it's hardpefs, but when the inftrument had got 
tl^nae or four li^es, it paiTedeafily; this arofe from the 






JKSO CQNCRETIOVS. 

deniityot' the exterior^ whilft the middle was formed of 
veiy- porous and tender ftrata. It weighed 15 ounces fivt 
drachms 36 grains. It appears^ from, it's analyfis, that 
one quintal of it was compofed of -68 parts of the carfao^ 
-nftt of lime^ and 29 of the phofphat of linoe^ both erf 
them earthy infoluble falts. This difference between the 
nature of the calculus or the horfe and that ^f man, is 
not'extraordinan;-', after the proof of the exiftenoe of the 
carbonat of litne in the urine of that animal. 

It's formation, according toFourcioy, is perhaps, 
more fireqaent in fuch animals than is generally beiisve^ 
as appears from the facility with which thefe matters are 
depofited from their urines. Anbther ifolated faSt was 
made by this chemift, firom the examination of the re- 
Of a cat. nal caJculus of a cat. It had been caftrated when young; 
it's rend capfules were found perfectly indurated, and as 
it were petrified ; they appeared to the touch like pieces of 
fione, and the fame grating fliarp noife was heard on cut- 
ting them with a knife. They were of a whitifli colour, 
and globular grains were eafily dillinguifhed, uniting by 
a very thin cellular texture. Between the largeft and 
moft diftant grains, the cavities were filled with a thickifli 
ruddy humour.- Thefe glands being detached and boiled 
in a folution of potafli, to fcparate the cellular texture, 
after which iK>thing remained but a number of i'mall 
hard grains of diSer^nt fizes, and detached firom each 
other, were foimd (after a few had been expofed to lire 
coals to fhow they contained no more combudible ani- 
mal matter, by their not blackening) to contain two infi- 
pid and infoluble calcareous falts, viz/the carbonat, and 
phofphat of lime ; the firft made about | of the whole 
mafs 5 the fecond nearly the remaining quarter. This 
confirms the opinion, that thefe capfules are only necef- 
fary in the former part of the life of animals, and in 
adults are no longer of ufe. 
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; ' ' CdaihiS. arthriticiis. The cretaceous looking fubftance 
L ^vittch fcMQietitnes appears in the articulations of gouty 
; (Mentis and which Severinus had feen of the iize of an 
hc|g,wa8 originally coniidered to be nothing more than 
t dnlk, from it's great external refemblance to that earth ; confidcred 

lot late experiments have (hown how little the nature of *^ ^^^^^^ 
[ ftbftancea are to be truly judged of by their exterior 

ifpearance, unlefs when accompanied by chemical ana- 

It was fuppofed by Sydenham, Cheyne,' Murray, and' 
frveral other celebrated phyficians, that it* was analogoar 
to the matter of the caleuhis of the bladder ; but no* 
laalyfis confirmed their fufpicions ; and according to 
Vtn Swieten, it never acquires the hardnefs of the caU 
cohu, even after a prefervatibn of twenty years; and 
Schenkius afBrms that this pulverized tufa formed a folid 
body with water, like gypfum. 

The experiments made upon it by Pindli are worthy pjneili. 
of attention. He treated three ounces of .this arthritic 
tub in a retort, and obtained fome volatile alkali with a 
few drops of oil, the reiiduum weighed two drachms ; 
this {abidance was tried in fpirits of hartfhom, in urine, 
and in (al ammoniac, but was found to remain infoluble* 
Uthem 5 on the contrary, it was perfeftly diflblved in the 
vitriolic and muriatic acids, and even in diftilled vinegar.: 
With refpe& to it's infolubility in acids. Dr. Cullen has 
fince afierted, that it is ^ very entirely* fo ; but Wollaf- 
to foond, that only the nitrous acid had that power* -^ 

Caietan Tacconi, in order to determine by more exa&^ Taccom. 
experiments the queftion which was much difcufied in 
l^is time, whether the principle of the gout was acid op 
dkidine, chemically examined the fynovial liquor of 
PHity patients ; and having obferved, that it was equally 
^agulated by acids and alkalis, concluded, that this dif* 
tafe might originate from both caufes^ whicb| ac- 



3^ 



R6trin|r. 



^ 



Watibn. 



MorvMo 

4)id Fuur* 
croy. 



eONCKBTldNS. 

cording to him, ought to conciliate the obfervations dfi 
authors, and dirc6l them in the cure of it. However in-- 
conclufive might be his labours on this fubftanoe, there ]«t 
one remarkable faft he meotions, viz. that from feme, ib 
^reddened the fyrup of violets, whilft that taken from' 
qthers changed it to a green colour. 

...Ithasalfo been confidered to be the earth of bones;. 
^ • ^ • 

and in,the Memoirs of the Academjt of Stockholm, for 
1 783, there is an obfervation of Roering, dating, that fomc 
concretions expe&oratcd by an old man fubjeft to arthri- 
tic parox3^ms^' were foxmd to be of an ofleous nature, or 
QOdDnpofcdrof phofphoric calcareous fait 

Watfon, in ! the Medical Comnainicaiions of London^ 
vol. i. !784| examined this fubftance, in order to fee 
Whether it was fimiiar to the veiical calculus, as had been> 
reprefcnted ; but having made fbme experimentg on feme 
that was taken from a gouty patient during difle&ion, bet 
concludes that it .i^ very different from the matter of the 
urinary calculus, becaufe it is foluble in fynoVia, and 
mixes reitdily with oil and water, which is not the cafe 
with the urinary calculus. Morveau is of opinion, like- 
wife, tbat it is v^ry different, but he grounds his opinion 
.omly upon certain- experiments made by Schenkius, Pi- 
nelli, and Whyttj which are far from poifeffing the accu- 
racy required to clear up the matter. 
' The obfervations of Boerhaave, Hoffman, Springs- 
field, Alfton, and Leger, on the good effects of alkaline 
water, foap, and lime waters, in the cure of arthritic and 
calculus affe£^ions, appear to Fourcroy more proper to 
afcertain the exigence of an analogy between thefe two 
kinds of concretions, than the former are capable of dif« 
proving it. But as Morveau obferves, experience alone-i) 
fuQcient to decide the quedion, and this has lately been 
accomplifhed by Dr. WoUaflon* 

At the time this chemift made his experiments, the 



COKCftETIONS. , 9S^. 

itcvailing opinion was, that the gouty matter confifts of ^"PP^^^j^|^ 
lithic acid^ or matter of the calculus defcribed by Scheele. acid. 
but this idea was not founded on any dircd; experiments, 
Dor, perhaps, more ably fupported than by Forbes, who 
defended it folely by pathological arguments from the 
liiftory of the difeafe. Had he undertaken an examina- 
tion 'of the fubftance itfelf, he would have found, that Dif^-overed 
inftead of a mere concrete acid, the gouty ftiatter is a^y^^'Wot-. 
.neutral compound, confifting of lithic acid and mineral uthiat of 
alkali, which, is proved by the following experiments : : ^ ^' 

1. If a fmall quantity of diluted vitriolic acid be 
poured upon the chalk-ftone, part of the alkali is ex- 
trafted, and cryftals of Glauber's fait may be obtained 
from the folution. Common fait may be more eafily 
procured by marine acid. The addition of more acid 
will extraft the whole of the alkali, leaving a large pro- 
portion of the chalk-ftone undiffolved; which exhibits 
' the following charaAeriftic properties of lithic matter. 

a. By diftillation, it yields a little volatile alkali, pruflie 

j ;acid, and an acid fublimate, having the fame cryftallin^ 

i form as the fublimate obferved by Scheele. 

' b. Difiblved in a fmall quantity of diluted nitrous acid, 

it tinges the ikin of a rofe colour, and when evaporated, 

leaves a rofe-coloured deliquefcent refiduum. 

c. It diflblves readily in cauftic vegetable alkali, 
and may be precipitated from it by any acid, and alfo by 
nrild volatile alkali; firft as a jelly, and then breaking 
dovt^n into a tehite powder. 

9. In dillillation of the chalk-ftone, the lithig acid is 
decompofed, and yields the ufual produSs of animal^fub-> 
HaQces, viz. a fetid alkaline liquor, volatile alkali, and a 
heavy fetid oil, leavfAg a fpungy coal, which, when burned 
in the open air, fiifes into a white fait, thit doeaf pOt 
lieliquefcej but diftblves entirely in water, is idkalifie, aod 
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vfhQu faturated with nitrous acid^ gives rhoniboidal 
cryftals. 

Tbcfe chara6leri(lic properties prove it to be mineral 
alkali. 

3. Cauftic vegetable alkali poured upon the cbalk- 
flone^ and warmed, dilTolves tbe whole without emitting 
any fmell of volatile alkali. From which it appctrSi 
that the volatile alkali obtained by didillation is i 
produd: arifing from a new arrangement of element!^ 
not fo combined in the fubflance itfelf. 

4. Water aided by a boiling heat diiTolves a very 
fmall proportion of the gouty concretion, and retains it 
when cold. The lithic acid thus diifolved in combi- 
nation with the alkali, is rather more than would be 
diifolved alone ; fo that by addition of marine acid it 
may be feparated. While the folution continues warm 
no precipitate is formed ; but as it cools, the lithic acid 
cryftallizes on the fides of the veflel, in the fame manner 
as the eryflals called red fund do, when ah acid is added 
to recent urine. 

The gouty concrete may be eafily formed by unitjng 
the ingredients of which this chcmiil has found it to 
confift, 

5. If a fragment of lithic acid be triturated with fomf 
mineral alkali and a little warm water, they unite,, and 
after the fuperfluous alkali has been wafiied out, tbe 
remainder has every chemical property of gouty matter. 

The acid will not fublime from it, but is decompofed 
(2.) by heat. The alkali may be extrafted by the vitriolic 
or marine (1.), or indeed by mod acids. The compound 
requires a large quantity of water for it's folution (4.) ; 
and while warm the folution yields no precipitate by tbe 
addition of an acid ; but upon it's cooling the litbic 
cryftals form as in the preceding experiment. 

In each cafe tiie cryftals are too fmall for accurate ex- 



mioauon^ but thisichemifthasobferved, that by mixttg- 
L few dtops :of cauftic vegetable alkali with the iblution 
previous .to the decompofition, they may be rendered 
fomewhat larger. At the firft precipitation, the cryflals 
fJEooi gouty matter were not iimilar to tbofe of lithic acid, 
lut by redifiblving tbe precipitate in water with the. ' 
Edition of a little cauftic vegetable alkali, and deconi-^ 
pofing tbe folution as before, while hot, the cryftals ob- 
tained were perfetStly iimilar to thofe of lithic acid pro* 
cared by the fame means. 

Such arc the effential ingredients of the gouty concre- 
tion ; and although perhaps in large mafles, fome portion^ 
of common animal fibre or fluid may be found inter^ 
imxed, the heterogeneous matter is . intoo fmall propor- 
tion to invalidate the general refult that * gouty matter' 
itlithiated fpda.' t 

. The knowledge of this compound may lead to a fur- 
1 ther trial of the alkalis, which have been obferved by- 
> Dr« Cullen to be apparently efficacious in preventing. tii& 
. returns of this difcafe (Fird Lines, dlviii.) : and f»ay: 
induce us, when correSing the acidity to which gouty 
pcrfons are frequently fubjefi, to employ the fixed alka^ 
Hs, which are either of them capable of diflblving gouty 
QuiUer, in preference to the earths (termed abtbrbent). 
^hich can have no fuch beneficial effeft. 
* Calculus pimalis^ It is well known, that nothing is 
inore commor^ than to find fevcral fmall flones or con- 
cretions in the pineal gland of the brainy both in the hu- 
iium and that of quadrupeds ; but either on account o£ 
*h«ir fmallnefs and the difficulty of procuring a certain 
quantity, or the little account of the utility of tlw ;n- 
^^ftigation, nothing has been attempted until Dr...Wol-iafton/' 
l^n, from the delicacy of the teft of neutral phofpha- 
rated lime, which it's cryflalliaatiou fpoip pnarioe acid 
afforded, wiis enabled to deted it in it's fmalldl quantity^. 



atiH by this tie found that it formed the b&fiiK of As 
particles of' fand to be felt in this gland ; for aftet tbtf 
were calcined they cryftallized perfeftly from miirine 
acid. But he is of opinion that this fand, which from 
it's frequency fcarcely merits the name of difeafe^ of 
when amounting to a difeafe, is moft certainly not 
known by it's fymptoms, would at the fame time^ if 
known, be wholly out of the reach of any remedy^ 

Calculus proftatus. ^ The calculus of the proftate gtand^ 
which may be confidered, as well as the vefiical, to be a 
concretion of the urinary paflages, has alfo been examin* 
4^ by Dr. Wollafton, who thought it merited an invefti-* 
gation, not from the frequency of it's occurrence, 'but 
from having been fuppofed to give rife to flone in the 
bladder. 

It appears -in the form of fmall ftoncs occafionally id 
this gland, and thofe which this cheniift had an oppor- 
tunity of examining were from the fize df the froalleft' 
pin's head ro that of pearl barley, in colour and traftf* 
parency like amber, and appeared originally to have been 
fphefical; but from contiguity with others, fome had 
flattened furfaces, fo as at firft fight to appear crj-ftallized. 

Thefe were found to be phofphorated lime in the ftatc 
of neutralization, tinged with the fecretion of the prof-> 
tate gland. 

1, A fmall fragment being put into a drop of marine 
acidj on a piece of glafs over a candle, was foon diflblved; 
and upon evaporatoon of the acid, cryftallized in nee-* 
dies, making angles of about 60° and 120** with eacft 
9tber. 

Water dropped on the cryfials would diflblve no part 
of them 5 but in marine acid they would rediffolve ixA 
igiMght be recryftallized. 

2. VitrifbliG aeid forms fclenite with the calcareow 
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3. By aid of nitrated quickfilver^ ^liofptioric acid id 
^readily obtained. 

4t, When heated^ this calculus decrepitates ftrongly ; 
k next emits the ufual fmell of bymt animal fubfiances, 
tod is charred, but will not become \vbite though par- 
tially fufed. It ilill is foluble ill marine acid, and will 
in that ftate cryftallize more perfedlly than before, 
Heace he concludes, that thefe ftones are tinged with 
the liquor of the proftate gland, which in their original 
Sate (1.) fomeWhat impedes the cryftallization. This - 
cryftallization from marine acid furnifhed the before 
mentioned teft* 

This chemiil is of opinion, that the calculi of the 
proftate gland are too rare perhaps to have been ever yet 
! fcfpefted in the living body, and are but indireftly 
' worthy of notice. Por if by chance one of them 
i ftould be voided with the urine, a knowledge of it's 
Iburce would guard . us againft an error we might 
; otherwife fall into, of propoiing the ufual folvents for 
urinary calculi. 

Dr. Wollafton has alfo met with neutral phofphorated 
lime in a very pure Aate and foft, contained in a cyft un- 
der the pleura of coftalis; 

Calculus Jiomaticus, or bezoardi In the human fto-^ Calculus 
toactij although ftony calculi in ftrata have been found, ^^^eward! 
yet it is very rarely} whilft on the contrary, in that of 
quadrupeds it is not uncommon to find hairy balls ag- 
glutinaled by a lymphatic juice) arid there i^ a fpecies 
of calculus found in the ftomach of fome, called thei 
Woard, which is in high feftitnation; 

The origin of the name beioard is uncertain, whether 
it is derived from pazah or pazai*. the name of a buck ?^'^ <^iymo- 
^ the Pcrnau language, or beluzaar, which ngnifies an 
antidote in the Hebrew, or Chaldean language. Dau- 



338 CONCRBTlOirs. 

benton is of opinion, that the name was only given tt 
certain concretions found in the bodies of fome Afiatitf 
animals, pei^aps the gazelle, ^antelope, or goat of India> 
as from the account of travellers they very much refcm- 
ble'them; it is however very certain, that the animah 
are of that clafs, viz. with cloven feet, and provided 

with horns. 

After the difcovery of America, the name of bezoard 
was alfo given to the concretions found in the animals 
of that part of the world, fuch as the pard, chamois, or 
the goat of Pern. Bezoards are alfd taken from the 
porcupine, wild boar, tortoife, horfe, mule, dog, caftor, 
ox, rhinoceros, elephant, man, &c. and are of all 
fizes. 
.1!)iftinguini- Bezoards are diftinguiflied by the names of oriental 

kinds!" '^^° ^^^ occidental, from the parts in which they are pro- 
cured ; the firft is the moft fcarce and of much greater 
value than the other. The ordinary bezoard is taken 
from thp common dorheftic goat. 

1. Oiiental The oriental bezoards which are taken from a fpecies 

of deer in Egypt, Perfia, China, and feveral other partB 

of the Eaft Indies, are internally and externally of 4 

brown olive colour, generally of a deep hue, and evei 

blackifh, the fiirface fliining and poliflied. 

2 Occldcn- The occidental bezoards are internally of a whitilh 
tjj. . ... 

-" colour, but their external furface is not fo fhining, nor 

fo polifhed as the oriental. The furface is whitiftj 

mixed with yellow or black, moft often with fhininj 

tinges, which appear to be gilt or bronzed. 

Cw.Tipofiiion Bezoards, according: to Bomare, are compofed o: 

ot bezoard. . ' ,^ ' '^ 

concentric ftrata, which are not all of them the fame 
colour or thicknefs ; the favour is urinous, they are glu- 
tinous, and tinge (lightly the faliva. At the centre oi 
the bezoard, fome foreign body is almoft always foundj 
fuch as ftraw, hair, grulns of corn, wood, nuts, 8cc. j anii 



ihdfe Irodies have ferved as a nucleus of jpoiAt tot the 
fimadoa of the ftrata. Somctiwes they rattk on (hak- 
ihg them, whfeh is produced by the hard body in the 
ttain having bteh detached. 

iittSLi fudorific virtues have been attributed to the be- guperftiti- 
; - iwrdd, efpecially to the oriental, and they were believed to Jjj'jj,'!"' "^^ 
h^n antidote agaJnft poifofis. Their price fofe accord- 
bg to their fize^ and from their high value, fa6titious 
ones have been fubftituted, and thofe compofitions which 
go by the name of pierres de Goa, or de Malacca, dfe 
-fitfe be^oards. 

According to Boxnare, they afe made iri the following MfthoH of 
mainer: Lobfter*s claws, and oyfter fliells levigated on the oriental* 
porphyry are made into a pafte with mulk arid ambergfis, 
then formed into balls of the form of bezoards, which 
are afterwards rolled upon gold leaf. Thofe who are de* 
firoas of a more exaft imitation do riot gild them* This 
ktJwcver would be neceflary to imitate thofe of the ox, 
if it be true that they are of a gold colour, and of a me- 
taBic brilliancy, when the firft ftrata have been taken 
away. Thefe fa&itious bezoards are diftiriguiflied by 
drawing a line with them over a piece of paper that has 
b'to rubbed with cerufe, chalk, or lime ; if the trace 
becomes of a grcenifti or olive yellow, it is a fign of it*g 
keitig natural; thofe that are real, imbibe water and 
alcohol, render them turbid, and effervefce with acids. 

Of all the bezoards, the phJra del porco is the value of 
dcareft. It is fat and foapy to the eye and touch, of a Jj^^j^*^ 
grccnifh or yellowifh colour ; alfo reddifti or blackifh 
<>nes are found, and it is almoft incredible how highly 
they are valued in Holland, Bomare faw one about the 
fee of a pigeon's egg, belonging to a Jew, at Amfter- 
'^ani, who aflced 6000 livres for it. They are let out 
"^th in Holland and Portugal at a ducat attay to thofe 
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who fancy themfel ves attacked by contagion^ and ynho 
think they are preferved from it by carrying them ai 
nmulets in the fame manner as eagle ftones are ufed ia 
Germany^ to facilitate difficult labours^ the load-.&one 
in France to cure a fever, or the jade in Spain, to pre- 
vent the gravel. Such is the flriking portrait in theft 
countries of the fuperflition and folly of the huxnaa 
mind. 

Bomare looks upon the bezoard to be a ftone founj 
in various parts of certain,animals, as the ftomach, &- 
livary canal, inteftines, gall-bladder, and the kidneys, 
from which it appears that the knowledge of this natu- 
ral hiftorian was very limited with refpeft to this cal- 
culus, ^nd that it only was extended to it's medicinal 
. ufe. 

The obfervations of Daubenton are much more fatif- 
faftory, more particularly thofe which he has given of 
the natural hiftorical part. Having, in comparing the 
foj/ile with the oriental and occidental bezoarzlsy dcfcribcd 
the formation and nature of the firft, he proceeds thus to | 
the defcription of, the laft. "i 

Their for- All animal bezoards are compofed of concentric ftra- ' 
ta, fome have, at their centre, a foreign body, the nu- 
cleus around which the firft. ftratum is formed; in the . 
oriental various fubftances form this nucleus, fuch as 
marcafite, talc, flints, gravel, flraw, grafs, wood, feeds 
of plants, cherry ftoncs, thofe of the caflia, tamarind, 
&c. Thcfc different fubftances, and principally the 
feeds of plants, which are in the centre of the oriental 
bezoards, afford reafon to believe that they are formed 
in the ftomach or inteftines of animals. Their nuclei, 
ac cording to Daubenton, ihow the impoflibility of their 
. being formed in any other parts of the body froni.th^ 
difticully of penetrating there : on the contrary, thofe 
luLllanccs may cafily cnlcr the alimentary canal with 
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the food ; and this hiftorian has found in the paunch of 
oxen, after diffeclion, great numbers of gravel ftones, 
which might have become the nuclei of the bezoard. 

Boniius fays, that the oriental are formed in the bel- 
lies of animals, of which there are numbers in the dif- 
ferent provinces of Perfia. Kaempfer, who inquired in 
Perfia in what parts they are found, relates, that it is in' 
the pylorus or the bottom of the fourth ftomach ; that 
if their origin is not there, the bezoard at leaft remains 
fome time in that fituation, where it increafes in fize, and 
that if it be not prevented by the plaits of the ftomach, ^ 
it pafles through the inteftines, and is excluded with the 
excrements 5 but this acount is without proof, no ob- 
ferver having as yet opened an animal that contained thefe 
calculi, fo as to be able to determine their fituation. 
Kaempfer has only related what he has heard. 

The obfervations of Daubenton on the formation of 
thefe calculi induce him to think they originate in the 
ftomach arid inteftines. He has remarked on the dentes 
inolares of the ruminating tribes, a ftratum of blackifti 
ihining matter, of an external brilliancy refembling 
gilt or bronze, and in thofe places where this matter is 
thick, it covers a whitifli tartar. He had likewife ob- 
ferved a fimilar matter on many occidental bezoars, and 
'pofleffing the fame brilliant gilt hue, and this ftratum he 
thinks could only proceed from the herbs, the exprcfled 
juices of which became attached to the teeth during maf- 
tication, and from a fort of tartar analogous to the con* 
Crete juices of crude vegetables which they eat. He 
thinks there is. no doubt but that the fame juices which 
become thick and hard on the teeth,, do the fame on the 
external furface of the ftrata of thefe bezoards in the fto- 
mach and inteftines, fincc the gilt and bronze are fimilar 
on both bezoatd and teeth. The oriental bezoards are 
"Without thefe, but their furface is as ftiining as the mat- 
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ter that povcrs the teeth, it has the fame ground of colour, 
and their fubftance appe^s to h^^ve a great relatioq to the 
concrejte juices pf plants ; the ftrata are of different thick* 
mf^f bi^^ aknoit all of them fa^ve the fame poiift on their 
ejEtemal f^rfape. 

The form of this calculus depends upon it's nucleus} 
they are generally more or lefs roqnd when cooipofed of 
a fmall number of ftrata \ fome ^re oblong, angular, and 
very irregular. 

When a bezoard ceafe» to acquire new ftrata, the more 
convex parfs of thofe already formed become worn, 
which ^pear then like an agat-onyx, but lofe nothing of 
their hardpefs in the body of the animal, although Kasmp-r 
fer alTerts that it is neither hard nor folid in the animal. 
He appears to have been better informed when he attri- 
butes the difference of formation of it to the quality of 
the herbs whidvi the animal takes in as nouriihment: for 
the glutinous, aromatic, refinous plants, growing upon 
the elevated parts of the hot countries, mud receive firom 
the foil, the air, the aftion of the fun, juices proper to 
form the oriental bezoards. The fubftan^e of the body 
alfo contributes to this, (ince it does not appear, that 
every fpecies of animal produces bezoards, even in hot 
plimates. This bronze only covers the ftrata of the occh 
dental, and does not penetrate their internal part, or at 
leaft it does not carry with it it's brown colour as in the 
oriental, for the iptprnal fubftance is white or yellowiflij 
the cryftallizatipn of this occidental bezoard is very re- 
gular, for if one of the ftrata be Jiroken, fmall traufver- 
fal ftiining cryftals appear, which are found to be cryf- 
tallized needles direfted from within, externally. The 
largeft extend from one furface to the other, and between 
them are fmallcr, appearing like branches of the larger; 
tbey are all ranged tranfverfely in fmall whitifti lines, 
placed very near each other, and parallel to the fides of 
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theffarata; tbofe which crofs. the ftrata^ and which are 
themfelVes croiTed by parallel lines^ Daubenton thinks^ 
Tna)r make the diftinguifhing chara£ter of the occidental^ 
found in the ftomachs or intefiines of ruminating animals. 

Having thus given the principal outlines of the ideas Fouirroy's 
of Daubenton, refpefting the formation of this calculus^ them!"' ^^ 
there remains to add to what Fourcroy has given us on4hi8 
fubje£i; fome obfervations, from which it follows, that^ 
I ft. The bezoard is only found in abundance in ani- 
mals of hot climates, thofe which inhabit the temperate 
zone are more fubje6): to aegagropilas. 

9d.' It is otily in the ftomach and intcAines of frugivo« 
rous or herbivorous animals that bezoards are met with, 
the carnivorous clafs being exempt from them. The 
conclufion, however, of fome authors is erroneous, who 
think they are always to be looked upon as the refidua of 
vegetable nouriihment. 

Sd. If, according to this idea, more virtues are attri- 
buted to the oriental, on account of the herbs that grow 
on the mountains of Alia, it is erroneous, there being 
plants in America as aromatic and (harp as in the Indies, 
and the bezoards confequently ought to partake of their 
virtues* 

4th. Inftead of looking upon them as the refidua, they 
ought to be confidered as concretions of the different fa- 
line fubftances depofited, and more or lefs cryftallized in 
the difierent cavities of animal bodies, according to th^ 
nature, properties and quantity of the liquids which held 
them in folution. 

5th. Bezoards not only appear to diller in their nature/ 
according to the fpecies of animals that produce them, 
but they are eflentially different from each other in the 
iame animal, according to the places they occupy. The 
fam^takes place in the human body; the calculi found in 
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the gall bladder ane very diffcrtnt from thofe found in tbt j 
kidneys and bladder. 

6th. The pretended method of diftinguiihing the tme 
ffom the falfe bezoard by the grenifli trace on paper co- 
vered with cerufe or white lead, is not founded on feft; i 
the falfe, if they contain only animal matter, will do the 
fame, as it arifes from the fiilphureous hydrogen gasdif- 
engaged by the putrid fermentation. 
• 7th. The bezoard, although the orientd is ufed in 
medicine, has |iot as yet been chemically examined ; the 
bezoards of vegetables ought likewife to be more attended 
to. It is well known that the bamboo often contaiosa 
concretion called tabaiheer by the Arabs, which fe- 
veral Engliih have found to be compofec^ almoft entirdy 
of filex. 

Fourcroy has feen in the cabinet of Juffieu, white, yd- 
lowifh, or milky fpheroid bezoards, poliihed on tbor 
furface, and iimilar to ivory ; he was told they were pro- i 
duced by the cocoa ; but nobody has yet invefligated top 
vegetable bezoards, a great deal is therefore wanting be- 
fore we can arrive at any perfefl: knowledge of thefc ani- 
mal concretions. 

Pr. Pear. Dr. Pearfon, who examined one of the oriental fpecies, 
found it to confift of vegetable matter only. 

Three Calculus inteftinalis. This fpecies of concretion is found 

in the inteftinal canal of both man and beaft, and may 
be diftinguifhed into two kinds, according to the cavities 
in wfiich it is formed. The firft comprehends thofe 
which, having been formed in the organs or vifcera adja- 
cent to the inteftinal canal, have defcended into it by 
picans of du£ts communicating with it. 

2d. Thofe immediately formed in the inteftines. !Bc- 
fides thefe two, perhaps a third fort may be admitted, ot 
thofe wfeich after having been in the adjacent vifcera and 
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depoflted in the inteflines^ have, during their abode there^ 
b^en covered with a ftrata of concrete matter proceeding 
from the liquids contained in the inteftines. 

The firft are almoft the only concretions found in the 
human tibjeft ; they are almoll all of them biliary, 
which, after having been formed in the gall bladder, de- 
fcend by the dufilus coledochus, where they remain more 
or lefs time, although in general they 'are immediately 
carried oif by the anus. 

The fecond, or thofe formed by the induration t>r 
cryfiallization of the juices contained in the inteftines, 
are in the human body extremely rare. They are found 
not uncommon in other animals, and horfes are very 
fubjeft to them. 

One of thefe was examined by Fourcroy ; it was found Cai. int. of 
in the colon of a horfe that had died of the gripes, in anaiyfed by 
the year 1785 ; it's analyfis prcfents fome curious faSs. ^^""^"y- 

It was of a gray colour, it's external furface appeared 
to be formed of rays diverging from the centre to the 
circumference, it's form was pretty regularly round, it's 
diameter five inches, and weight five pounds; when cut 
in tvi^o, the p^rts that formed it arofe from a common 
point the centre, diverging every way fo as to form a 
fphere of eighteen inches in circumference. The centre 
of this fphere prefented fome cavities in which were 
to be obferved fragments of vegetable matters, hay, 
ilraw, oats, which exhaled the odour of thefe fubftancet 
when fomewhat changed. 

It was infoluble in cold water, even when reduced to a 
fine powder. 

In boiling water, this powder, however, was (lightly 
foluble, and from it's analyfis this chemifl: concludes, 
that it was a triple fait compofed of about two parts of 
phofphatof magnefia, one part of phofphat of ammonia, 
and one part of water. In accounting for the formation 
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of this calculus, he conjedures that the magnefia, whick 
js fo rarely found in animal matters, might have bm 
introduced into the animal when adminiflered as a re- 
medy in fome diforder, and by meeting with the pbof- 
phoric acid, and phofphat of ammonia, gave rife to tbii 
infoluble triple fait which formed this calculus ; for thb, 
however, to have taken place, the magnefia mud ban 
remained a long time in the canal, arfd the animal mui 
have been a long time without rendering his excre* 
ments. 
M^ Barthol- The analyfis of Bartholdi, upon a calculus of the fame 
fpecies, perfeSly agrees with that made by Fourcroy. 
It was found in the red:um of a horfe, and an account of 
it is given in a letter to Vauquelin. He fuppofes it to 
have been found in the colon, and not to have been de* 
pofited in the redum but a few hours before it's detdh 
The animal belonged to a miller, and died of the gripes. 
It weighed about thirty-one ounces and half. It's form 
was round, oval, deprefled toward it's edges, and rather 
dented on one fide. 

It's fpecific gravity was to that of diftilled water, as 
16667 to 10000, and that of a detached portion as 16700. 
It was of a browniih gray colour ; it's diameter in length 
four inches two lines, and in breadth three inches. Be- 
ing cut in two, it appeared compofed of many fpherical 
ftrata, between the firft and fecond of which was fouiul 
an interftice of one line in breadth, and ten long, or ra« 
ther in circumference, filled with bran and earthy mat- 
ters. On the fame fide was obferved a flight dent. Hal» 
being again divided, the principal ftrata appeared to the 
number of eight, fome of which were compofed of 
thinner layers, but fo well united as not to be feparated 
without breaking the principal ; each of thefe wa| com- 
pofed of fniall cryftals placed vertically. In the centre 
was found a fmall plate of iron, very thin, and ^bout two 
inches in circumference. 



[t wad compktdy ibiuble in the fulphuric^ nitric^ and 
iriauc acidf ; witbwt any efierv^fc^nc^, likewife in dif* 
lad vinegar at Ui^ cominon temperature, a little r»fi« 
lufn remain^. Tb? phofphpric aci(}» when pure> and 
eparad \>y a (Ipw i^oibulUop, entirely diflblved iU 
fat^ bad DO efi#(St upon it. Frpm it\ aoalyfi^i i| 
24 fowd ggippof^d pf 

0^ 18 of white m^gu^a* 

p, 2g of phofphpric agid. 

O^ p32 of 9Jpiponi$^. 

0, 4$ of wat^r, 

Q, 04 of aniqisj matter. 
This chemift obferyes, that the facility with which Method at 
the acetous acid diQblves it^ pr^fcnts a piethod of cure by ^^ 
glyfter^ pf vinegar^ which at lead are harmlefs. It has 
been f^id that thefe calculi are principally found in horles 
ufed by millers^ and this chemift thinks that the bran> 
^ a food^ may have fom^ e9e£t ii) producing theni> fince 
this always afforded him piagnefia ; but whether their 
formation is owipg to this (kip of corn^ or other grain, 
or to the earthy parts detached from the miliftones in 
the a£i of grinding, b^ing conipofed of granite that con«» 
tfiins white magqefia, has not as yf t b^en afcertained* . 

Calculus faUvaris^ It is not uncommon to find bard ' 
flony concretions in the faiivary glands, particularly io 
^he parotid 9p^ fublingual* Th^ calgqli fonned in th^ 
firft glands h&ve been kppwn to d^<Q^nd into the duA> 
^d prpduca a fweUing, an abfcefs, and in confequence» 
^f^iv^ryfiftvdHi whil.ft thofe in th9 fecond gland9 9Pe 
&id (on^P^es to fofoi abfceffes^ by which me^in^ they 
^^ themfclv^^ The aythors who h*v^ defqribed thefe Authon ow 
difeafes, have in gw^ral attribute^ th^ prigin of the cal- ^^* f"^jc^ 
culi to a thickening of th^ faliva^ or the co^gulati^ of 

.tU| animal fiuidy 4f fevf r^ h^v^ e^pr^^f d it. 
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Hallcr, in treating of the nature of the faliva, admits j 
with Fauchard, that the earthy fediment it contains ii 
the fource of the cruft of the teeth, coprraionly called tar- 
tar; and adds that the fali vary calculi, which he attri- 
butes to the fame matter, are fo frequent in the duft of 
the maxillary gland, that it would be difficult to find k 
the human body a part more fubjeft to calculi. He fup- 
ports this aflertion upon the teftimony of Severin, Mei- 
bomius, Hagedorus, Eller, Kramer, Skvogt, Walter,' ■ 
VanSwieten, and Soberer, the laft of which authors ' 
has written a particular differtation on this fubjefl. 
Haller has feen the ranula, a diforder which confifls in . 
the inflammation and confequent abfcefs of the 'neigh- J 
bourhood of the fraenum linguss, produced by a falivary } 
cijculus in the duft, and cured by the extraftion of the 
Calculus ; and feveral authors give accounts of the^pro- 
duftion of the angina from the fame concretion. Hip- ; 
pocrates, in the fecdnd book of his Epidemics, had al- . 
ready made mentioii of fmall ftones fituate under the 
tongue, confequenl^y f^livary calculi muft have been 
known to him ; but no one had examined their nature, 
or even attempted the fligliteft chemical invefligation of 
their properties, until Fourcroy, on making fome expc- 
Tartar of riments upon the tartar of the teeth, * found, that this 
Slmfned '^'^^ depofit was of the fame nature as the bafis of the 
by Fourcroy boHcs ; -and this has fince been confirmed by Dr. Wol- 
ton. lafton, who- informs us that the two fpecimens of this 

incru(l$tion which he examined, confifted of phofphat 
of Jime, with a very fmall excefs of the earth. It appears 
that the human falivary calculus is the only one that b^^ 
as yet been analyfed, and there remain thofe found U* 
the glands of other animals, as the horfe, ox, fhcep, &c.j 
befor<^ any thing complete can be looked upon on tb^ 
{wbjeft. The* nature of thofe in the amygdala is entirely 
pnknown. 
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Cakulus mufcularis. Thefe are granular concretiohs^ 
ingular^ or irregular in their form, fituated between the 
leftiy fafciculi \ they are rarely to be met with, and ap- 
pear'when they do exift to be in confequence of arthri- 
tic difeafes of long (landing; but they are fo/carce that 
Fourcroy was not able to procure a fingle fpecimen. Be- 
(ides thefe which may be called mujcular calculi^ the fleihy 
parts are liable to be afieded by ofTeous concretions, as 
is often the cafe in old animals, when the extremities of 
the tendons and the fides of the fanguiferous veflels be- 
come partakers of the f^me difeafe. 

Thefe rffifications have bo^n examined by Dr. Wollaf- 
ton, Who found, that what he procured from the arteries 
and valves of the heart confided of the fame principles 
as the earth of bones, and retained in like manner the 
redundant palcareous earth, on which account they are 
very properly called oflifications. This chemift looks 
Upon thofe of the veins, the bronchia, and of the tendi- 
nous portion of the diaphragm, to have the fame excefs, 
although his experiments upon them were made too long 
fince to fpeak with any certainty. 

Calculus pancreaticus. Thefe concretions have been 
found in the human pancreas, and are faid to. bear a great 
refemblance to the falivary concretions. 
V Calculus pulmonarius. According to Fourcroy, it is not 
uncommon to fee patients, after a Cough of long (land- 
ing, and particularly old people who have been very fub- 
jeft to arthritic affeftions, expectorate concretions from 
the lungs in very fmall pieces^ and fimilar ones are found 
fometimes in the lungs of thofe who have died in confe- 
ifuence of complaints of that organ, or from fcrofulous 
affeftions. On cutting into the lungs, they are eafily 
perceived by their grating noife againft the knife. 

Calculus uterinus. Hard concr<2tions have alfo been 
met with in the uterus,^which arc looked upon as real 



$59 CONCHETXGHStf 

calculi. Thefe, however, have no reliition, nor are to 
be confounded with thofe irregdla? mafles that go by thi 
name of falfe conceptions. 

Haller^s Phyfiol. — ^Maequer^s Woerterbuch von Leofl- 

hardi, article Blafenftein. — Tyfchen's Unterfuchung 

eines Blafenfteins. Crell's Anna}, t. 9. 1786. — Scheek'i 

Eflay*.— Encyclopedie Method.— J. Hartenkeil, pf«%: 

Cafp. Siebold, de Vefic« urinal Calculo, ' Vinccbuh'i 

1785. — On Gouty and Urinary Coneretions, by Wm. 

Hyde Wollafton, M.D. F. R. S. Philofoph. TraiA 

p. 380. part. S. 1797.— Experiments and ObfervatioM 

on the Compoiition and Properties of Urinary Conciei 

tions, by George Pearfon, M.D. F. R. S. Philofoph«'j 

Tratts. p. 15. p. 1. 1798.— Analyfe de Cajculs, par JL 

F. Fourcroy. Annals de Chimie. vol. 16, p. 63.-* 

BailUe*s Morbid Anatotny.'— Bartholdi, .&c. Ann, de 

Chitn. V. 23, p. 123.— Obfervations fur la Nature d« 

Ca^lcul dela Veffie, par fe Cit. Brugnatefli, ibid. v. 98, p. 

52--— Lettre du Cit. Fourcroy au Cit. Giobcrt. ibid. ?. 

30, p. 57. — Sur PAnalyfe des Calculs urinaires bn* 

mains par leis cil. Fourcroy and Vauquelin, Annd. de 

Ch. No. 95, p. 213.-*-Suf un Calcul urinaire de Cochofli 

&c. par le cit. BaTtlli^ldi. ibid. p. 185. 
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ALCULUS BILIARIS, BILIARY CONCRE- - 
TIONS, OR GALL STONES. 

Thesb are light inflammable concretions, found in the 
9 bladder, and evacuated along with the faeces. 
ley are produced by the gall in a difeafed ftate of that 
crction, and particularly in thofe difeafes which fome 
yficians have called fpafmodic, in hyfteriai and melan- 
oly, Thefe, by detaining the gall in the bladder, are 
d to give rife to thefe concretions. They likewife are 
e caufe of other difeafes, particularly the jaundice, and 
ipear to be, with refpe6t to the above vifcus, what the 
fical calculus is ta the bladder. 
The lightnefs and inflammability of gall flones, have 
sen long known. GlifTon, Bianchi, Hoffman, and 
thers, have defcribed fome of their varieties and proper- 
esj but the firft who attempted to arrange them me- ^™|5^V 
lodically, was Walther, a celebrated anatomift of Ber- dafl^s ^r 
n: he has divided them into three claffes, after the me- vicq 
bod of naturaliftsj 1. lapilli ftriatij 2. lamellofi; %.^'^y'' 
orticati. Vlcq d'Azyr has likewife made an arrange- 
Qent into three clafles. In the firft yh^ has placed thofe 
miliary calculi formed of a yellowiih bilious matter, 
whether filamentous or not. The fecond contains thofe 
•Ottipofed of a more or lefs (hining cryftalline matter, 
vith or without a covering ; and in the thirds he puts the 
oixed calculi, or thofe in which the yellow bilious and 
•■yftalline fubftances are found united. 
There is a great variety in the external appearance of 
[all ftones, as they not only differ in their colour, but in 
heir fljapc. Some arc of a whif6»colour, others black ; 
onie are yellowiflb, others greenifh, and others are of a 



iSt CONCRBTIOl|S« 

light brown, a dark brown, or a r^ddiih browncolooTj 
the different (hades between thefe are likewife numerous^ 
and not cafily to be exprefled. With refpeft to their 
ihape, there is alfo a great difference^ fome being veiy 
finooth, others rough and tuberculated, fome are round- 
ifli, others oblong, and angular. They alfo differ in their 
ftnifture, although when cut or broken^ they are goie- 
lally found to confift of concentric laminss extemally, and 
in the centre are of a radiated texture. The laminated 
part, according to Baillie, bears fometimes a large pro- 
portion to the other, whilft at other times the contrary 
occurs* The laminated and radiated ftru£lures are feme- 
times compaft, and at other times confift of a loofe inat- 
ter, whilft it obcafionally happens that both thefe AxuC'r 
tures are very obfcure, and they, appear to be a very uni* 
form folid mafs. The laminated part likewife on the 
Dutfide, very frequently confifts of a different fubftance^ 
in appearance, from the radiated firu£ture in the centra 
and it is not unufual, as Baillie affirms, to find the flruc- 
ture in the centre to confift of fhining white cryftalli- 
zations, which have a good deal the appearance of fper- 
maceti. / 

With refpeft to their tafte, very few, according to (he 
obfervations of the above author, have a bitter favour, 
which is a reafon he thinks that they do not confift of 
infpiflated bile ; in fome^ however, he found the favour 
intenfely bitter. 

From the great variety of Sippearance which thefe cal- 

• . • • • 

culi affumcj it is evident the difficulty of arranging them 
into any method muft be great ; but Fourcroy, to whom 
we are indebted for the beft analyfis, has divided thent 
into three varieties. 
Divided in. ift, Thofe of a brown or blackifh colour, with irregu- 
jie.Ji.7by ^' Jar or tubereulated furfaces, and formed as it were of 
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2d. Thofc which are yellowifli or greenifti, harder 
ifi their texture, than the laft, formed of concentric ftrata, 
^nd often covered with a dry uniform cruft ; the fliape 
^ tbefe if generally angular and polyedrous. 

3. The laft variety comprehends the white and ovoid 
concretions^ which are more or lefs irregular ; they arc 
covered with a vvhitifh^ and often unequal rind^ and 
formed) as it were^ of fpathic ftrata^ or tranfparent cryf- 
talline lamellae^ and are often radiated from the centre to 
the circumference. 

Beiides this divifion of gall ftones^ from their external 
tod internal appearances^ he has likewife diftinguifhed 
them according to their chemical aualyfis^ or the propor^ 

* 

tion of the principles of which they are formed, into two And into 
fpecies, viz. into thofe which are compofed only of afromthtir** 
ftining, foliated, cryftalline fubftance analagous to fper- ****^y^'- . 
maceti, and into thofe which contain, with a more or lefs 
quantity of this cryftalline fubftance which appears to 
form the bafis or kernel, a thickened bile or extract, in 
the midft of which the firft fubftance appears to have 
been confufedly cryflallized. 

Gall ftones are fpecifically lighter than water, andsp.gr. 
fwim upon it's furface ; fome, however, are found to be 
fpecifically heavier^^ but of thefe there are very few. 
One that Gren weighed was to water as 0,803 to 1000. 

Expofed to the flame of a candle, they melt like wax, inflamma 
and become inflamed, but do not fmell like any of thofe "°"- 
animal parts that aflbrd a volatile alkali by diftillation. 
Baillie, however, met with a very black fpecies thatilid 
not melt, but burned exaclly like a cinder. 

By dry diftillation in a retort to which a pneumatic DiftliUtion. 
apparatus was adapted, we are informed by Gren, that 
fome hydrogen and carbonic acid gas was obtained , and 
a yellowifli empyreumatic fluid of a bitter favour, that 
fcarcely reddened the tinfture of litmus, did not pregipi ^ - 
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late limewater ; and on the adjdition of a fixed alkali^ vo-* 
latile alkaline fumes were extricated : there arofe likewife 
a brownifli empyreumatic .oil, Teichmeyer received t 
yellow, then a red) and even a black empyrcumatic oil. 
The remaining coal Gren found to amount to re of the 
weight of the gall ftone ; it was of a fhihing appearance, 

. of a blackiih colour, extremely difficult to incinerate, and 
being diiTolved in nitrous acid, was found to be phofphat 
of lime. 

According to Haller, very few (how any folubility in 
water, even when it is impregnated with fixed air; 
fome, however, as Hildebrandt obferves, communicate 
a bitternefs, and a little colour to the water in whidi 
they are boiled, although no folution takes place. 

According to Gren, pure vitriolic acid, when concent 
trated and added to pulverized gall ftone, became very 
warm, fulphiireous gas arofe, the mixture aiTumed a 
dark brown colour, and on repofing, the gall ftone fwam 
on the furface in a fluid ftate, as long as the heat lafted. 
On being ftirred, there was no folution, but in a few days 
artcr the gall appeared like a black rcfinous coagulum,a- 
aclly in the fame manner as wiih fat vegetable oils, or 

' animal fat. The decanted acid, on the addition of much 
diffilled water^ let fall a gray flocky matter, fimilar to co- 
agulated lymph. Delius found that the diluted mineral 
acids had no menftrual effefl: on gall ftones, yet the vitri- 
olic acid as well as the muriatic received a green tinge. 
Bail lie found, that they feparated in this acid into a fine 
black powder, efpecially in a fand heat. According to 
Hildebrandt, they detonate with nitre very ftrongly. 

The concentrated nitrous acid became very hot, as 
Greri informs us, on the addition of pulverized gall ftone, 
and attacked it, which gave rife to a large quantity of ni- 

• trviiis gas. In this acid fome are entirely diflblved, others 
notj, but melt to a yellow oil, which fwims on the furfacft 



during the heat^ and on cooling become coagulated to a 
yellow Aabftance like wax. The decanted acid, Gren 
founds on adding much diftilled water, let fall the dif^ 
folved albumen in the ftate of flocks. Hence it ap- 
pears, that they confift of a coagulable lymph, and a fub* 
fiance iimilar to wax< Delius found, that this acid be- 
came of a red colour on their addition : Hermbftadt, that 
diluted nitrous acid had likewife a menftrual efFe6): on 
them by the ailiftance of heat, and afforded faccharine 
acid : and all that Baillie examined were foluble in this 
acid. 

Gren found, that by the ufe of concentrated muriatic Muriatfe 
acid the flocks feparated the bed ; whilft Baillie found, 
that they are but little efre6^ed by it in a fand heat. 
Limewater, according to Whytt and Gren, does not dif- JLimewaief. 
folve them. 

From .the experiments of Delius^ it appears, they are 
very little or not at all foluble in carbonated alkalis ; Aicaii«. 
whilft Hildebrandt affirms, that the lye dilToIves moft 
of them. They are hpwever, eafily diflTolved in cauftic 
alkalis, particularly by the aid of heat. 

Neutral falts, as well as foaps, have no effeft upon NcutraJ; 
them, in which the experiments of Cpnradi agree with 
thofe of Gren. *' 

AH oils, whether fat or aethereal^ as they have been qji,, 
called^ and particularly the oil of turpentine, diffolves 
them by heat. Baillie founds that moft gall ftones were 
fornewhat foluble in the oil of turpentine at the heat of 
the atmofphere, but not in any confiderable degree ; and 
one fpecies he found infoluble; fome were converted into 
a kind of oil, that funk to the bottom \ others that were 
partly foluble tinged it of a brown colour, and were 
partly feparated into a powder. 

According to Baillicj' gall ftones are but Uttle affefted AlcolwL 
in the common temperature of thfe at^iofphere by alco- 

A A 9 
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hol, but arc either partly or totally foluble in it at ab«!i 

ing heat, Gren affirms, they are not diflblved by tl» 

bigheft reftified fpirit of wine, and that the extraordinary 

appearance the gall ftone puts on in alcohol is not afohi- 

tion, as manychemifts have fuppofed. For in fiance, f" 

pulverized gall ftone be mixed with alcohol, then wA] 

fliaken, atid digefted in a moderate heat, it will befbundi 

t)n repofe and becoming cool, to have formed Uncolni 

inonly beautiful, -fliixiing, fcaly ciyftals, wliich haveiht 

appearance of -fedative fait.- Act^rrding to Gren, thii 

The pro- matter, which Poulletier dela Salle took for a fait, is iHfc 

fciity criyX- thing but uTtdecompofed gall ftone, the parts of which bc- 

lubftance. ing meUcd by the heat, puts on this beautifa! cryfl:alli2cd 

•appearance ; for he found it was foluble neither in alcohol 

"*" nor water, nor icommunicated to, the laft the leaft trace rf 

an acid or of a faline nature. 

As this fliining fcaly mktter fbrrris one of the moft 
curious parf? of the analyfis of gall ftones, it will be nc- 
ceflary to give a circumftantial account of it's difcovery 
Fiift diico- and properties. It was firft obferved^ I believe, by Con- 
Cvntadi. radi, who extrafted it by means of dulcified nitrous acid; 
then by Poulletier, by means of alcohol ; and is found by 
Fourcroy to bear a great refen^blance in it's properties to 
fpermaceti. 
Pouiieticr. Poulletier having examined the biliary calculi of the 
fecond variety, obferved they were foluble in alcohol. 
Having digefted them \vith good fpirit of wine, he re- 
marked, that after a certain time this liquor was fiHed 
with Very delicate, fliining, cryftalline particles, hav- 
ing all the appearance of a fait. His experiments on this 
fubftance gave him reafon to fuppofe, that it was an 
oilv fait, analogous in fome of it*s properties to the acid 
fiilt called the flowers of benzoin ; but it appears, he knew 
nothing further of it's nature. This fait he thought 
was only contained in thehu'man gall ftone, as he wasnot 
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able to find it in ihat of the ox. This verv finscular cir- 

cumftance merits confirmation, for Fourcroy and Van- 

quelin have found a fmall quantity of lamellated matter 

in the calculi of that quadruped. 

. The difcovery of this matter has elucidated feveral faAsT 

that had been coUefted by the Society of Medicine at 

Paris, on the calculi of the gall-bladder. This fociety 

received from it's correfpondcnts feme of thofe of the 

third clafs, which had not been dcfcribed. They were 

maifes of tranfparent cryilalline lamellae, refembling 

mica or talc, and abfolutely of the fame form as the mat;- 

ter extrafted by Poulletier. It appears, that the human 

bile is capable of furniftiing a great quantity of thefe 

cryftals, as the fociety has in it's collection a gallbladder 

intirely filled with this tranfparent faline concretion. 

.Fourcroy informs us, that he received from Lepreux and 

Halle, two bladders full, perfeSly fimilar, from which Found to be 

examination he found, they were of an oily nature, ana- ^"^ ^^^ma. 

logons to that of fpermaceti. ceti by 

It will not be improper to give a general view of the aud foimU 
experiments that led- Fourcroy to this conclufion, and t*^^"^^^^^ 
may be found more in detail in the Third Volume of the 
jlnnales de Chimie, 

He informs us, that more than twenty years are elapfed 
fince the late Poulletier de la Salle, wiihing to know the 
nature of biliary calculi, and determine their folubility 
in alcohol, from what Senac had told him was men- 
tioned by Valifneri, found, that thefe concretions depo- 
fited, in proportion as the alcohol diflolved the greateft 
portion of them, -a foliated, Ihining, lamellated fub- 
•ftance, pretty fimilar to the boracic acid. He was defi- 
rous of feparating thefe cryftalline lamellae from the folu- 
tioD, and colleft them upon a filter, but foon found they 
were-fo light, that although in appearance they occupied 
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a great fpace in the folution^ they were^ on deficcation^ 
reduced almoft to nothing. 

The fmall quantity he coHeflcd being put upon a hot 
coal^ immediately difappeared in fmoke and vapoun. 
This circumftance was fimply announced in Macqaer^s 
Di&ionary of Chemiftry j but Macquer did not indicate^ 
any more than Poulletier^ the nature of this Angular fob' 
fiaticc. Fourcroy haying had frequent occafions of mak« 
ing chemical experiments with Poulletier, and theft 
converfation often turning on the fubjeft of biliary cal- 
culi, Fourcroy firft lays down the fafts he learned from 
|he laft chemiA, and afterwards what he difcovered him- 
felf refpefting this peculiar fubftance, in the following 
manner. 

1. The cryftalline matter appears more foluble in warm ! 
jthan in cold alcohol ; this warm liquor pafles very clear ' 
through paper, but the matter feparates from it fo rea- 
dily, that Poulletier believed it to have paffed with the ] 
alcohol. It is fcarcely foluble in cold alcohol, i.e. at 
ten or twelve degrees, as forty-eight grains were depo* 
fited out of fifty on cooling, yet the liquor continued to 
depofit a little on the addition of water. 

2. This matter appears to vary in quantity in diflerent 
human biliary calculi, though it conftantly exifts in all. 

3. The proportion is very inconfiderable, for a few 
grains are fcarcely obtained from a drachm of the calculi. 

4. The calculi of quadrupeds, and particularly of the 
px, are foluble in alcohol, but contain no jcryftalliDC 
matter. Thefe are the four fafts which Fourcmy col- 
leSed fromPoujletier himfelf j he then gives an account 
of his own difcovery. It appears, that he had kept for 
(everal years t\yp gall bladders, abfolutely full of biliary 
ftones ; when in 1785, the difcovery he had made on 
the oily nature of the dried liver, induced him to examine 
jybat might be the nature of biliary concretion^. 
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The (lones he made his experiments upon, were po- 
liihed, quadrilateral, lying on ^ach other, externally 
gray, and internally of a brown green colour ; he found 
that two pounds of alcohol were fcarcely fufficient by aid 
of a gentle heat to diflblve two ounces of thefe pulveriz- 
ed calculi. The more hard and brown parts even refufed. 
Xliewarm foliition when filtered was very clear, and of 
A yellow or flight green colour) on cooling, it quickly 
ilepo(jt«d a great quantity of white brilliant cryftals, re- 
Icmbling thofe of concrete boracic acid. This experi- 
ment proved this matter had been diflblved by the warm 
ilcohol, and was precipitated on it's cooling. Nearly 
one drachm of thefe cryftals was collefted on a filter, 
and had the properties of fpermaceti, for which, vide ani- 
mal oils. This proved to Fourcroy the great analogy be- 
tween this and the dried liver, as well as fpermaceti, and 
left him no longer in doubt but that it's fourcemufi have 
been in the liver, itfelf. A third fa6^, as important as the 
preceding, proves the truth of it. 

It is not many years ago (ince Walther, but more psu*- 
ticularly Vicq d'Azyr> defcribed with great care a pe- 
culiar fpecies of biliary concretions, different from thofe 
commonly found in the gall bladder, /« e. cydic calculi, 
wunded, or in polygons, formed of concentric ftrata, 
gray externally, brown internally, but never fo nume- 
rous in the bladder as the fird ; it has likewife never been 
found full of them, but on the contrary, with ordinary 
biliary ftones, whilft here rarely more than one is found, 
although more confiderable in fize than the common 
ones. ^Thefe folitary concretions are fometimes as large 
«sa pigeon's.egg, but in general do not exceed the fize 
oftheegg of afmallbird. Their figure is nearly ovoid, 
fcmetimes cylindrical, almoft always rounded, but rarely 
unequal externally ; their colour is white, on breaking ; 
inftead of brown concentric ftrata or bile fimply thick- 
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eried^ and depolited in ftrata as in th« mofteommofiof 
fhefe calculi^ they have a lameilated eryftalline or ftnit* 
^d dm^lure^ fhining, wbite^ foft and unduous to tki 
touch. Sometitties this concretion^ inftead of of&rifig 
large plates of the (ize of* it's diameter^ only pitfentil 
hrise. It alfo varies in colour, for inftdad of the whit0 
(hining, filvery, ormieaceous appearance^ it is ibtnedoMH 
yellow or grecnifli. It iB often intermixed with brotB , 
bile in a mafs \ a nUt <^ thickened bile is always obferrdi 

After, Haller, who gave in a diiTerfatioB in 174( i 
many facls on biliary calculi^ we are informed by Poor* ; 
eroy, that Walther has the beft indicated the ijpedei 
under confideration ; but Vic d'Azyr has treated the 
fiibjedt with more care and exaditude than even Waltber« 

Vic d'Azyr, however, temarks with reafon^ that cta-^ 
xnifts as yet are not thoroo^hly acquainted with the dI^ 
fure of thefe concretions 5 he obferves, after having de- 
fcribed all the varieties, and as it were all the ihadesrf 
thefe animal cryftallizations, from the common biliary 
ftone, even to that which is formed of this cryftalline 
i!natter, that this laft fubftance appears to be the famesJ 
that found by PouUetier de la Salle, in common biliiry 
ftones. In effeft, it's chemical properties, according td 
Fourcroy's experiments, are perfeftly analogous. Theft 
cryftalline biliary concretions become foft, and melt bf 
heat like u^ax ; but at %, lowdr temperature, and abfo- 
lutcly like fpermaceti. They become fixed and cryftalli- 
zcd on cooling. Water has no effeft upon them. Hot 
alkali diflblves them ; whilft a great part' Separates on 
cooling in thi form 6f brilliant talcy lamelltt. In a 
word, they prefented Fourcroy all the properties of the 
rcfidiie of the dried and putrid liver, and of the brilUanI 
cryftals which alcohol feparates from the calculi of thick- 
ened bile. 
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* Oren aiuJyfed a fione which wa& of a yeltow colour, 
mi fmoQith tQ the touch, of a fimilar nature to tbofe ex^ 
ammed by Fourcroy ; but Gren afErms that it wa& not 
.Iblable ia aieobol, whil ft Fourcroy was able to dlflblve ( 

his in it with heat entirely. Gren concludes ffpm his 
o\RrQ experiments, that this gall (lone was conipofed of 
cigbty<^five parts of censou^ matter, and fiiteen of lymph. 

It will nol be amifs to terminate this article by fome Remedies 
tefleftions oa the uh of taking in tcroaJ remedies for tbe[?J^'^^^j,^ 
Iblution of biliary calculi. ^ caicuu. 

'■ Vanoud medicine^ have been propofed to bring about 
their folmion in the animal body ; fucb as foap, a mix*- 
tUr6 of oil of turpentine and ether. Sec. ; without confi- 
dering the decooipofition which fubftances undergo when 
taken itito the fyftem, which prevents them from pre- 
f^ing their chemical a3ion on the calculi, when out of 
tke body; but it is an important and curious fa&, that in 
the gall bladder of the ox no calculi are found, except k ne fitin^ 
after dry feafons, and from a want of frefli forage ; gxcept^a x 
and that during the fpring and fumnier, when this ani- ^'^ f*^*^"** 
mal is provided with plen.ty of green and fucculent vege- 
tables, they difappear. The butchers are well acquainted 
with this circumftance ; they know it is from the month 
of November to March that thefe ftones exift, and at 
this laft ejpoch no more are to be found. Fourcroy is* 
of opinion that this faft is fufficient to (how the power of 
the foapy juices of plants in diflblving thefe calculi. The 
analyfis of thefe concretions in the gall bladders of the ox 
and the fheep have not as yet been compared with the 
hnmai^ although they fometimes are found in large 
quantities^ and the only ufe made of them has been in 

painting. 

Cakulus hipaticus. The bile, in a ftate of difeafe, not 
only ^^s rife to concretions which are found in the galU 
bladder, but to others that occupy the interior of the 



HPing moomiDOD. comnitnr as TCt has not jUhmicu to 
thos. Thcfe bqatic copcre 6 op» are haid andfoKd, and 
periiaps en analyfisnnybefamidtonfiEaiUe gaB-fiooa 
31 their coupoDtiOD. 

BaiDie's MorUd AnatDOiy. p. 136, 193. — Gren*! 
Vcrioche in Gott. S. Dktmch Diis. oontm. doas ak 
circa Calcoloa in Cyfi. horn, inrentoft. Hall. 176S.— 
Halkr*s Pbyfiol.— Hen. Fiied. Delins de Cokfolus 
OUerratioDes et Expcrimcnla. Eilai^. 17S3d — HiUe- 
hrandt'^ Anfang^ronde, &c. — H. F. Tdchmcyer anoL 
ct Tth. W. H. A. StTDchlrin de Calcofis Biliariis. Jen. 
174%:— Grcn's Handbocb. — Hombfiadt's PbyfilcL 
Qnmiicfa. Veifuch. & Bcobachtnng.— Enarckq^. Me- 
thod, torn. 9. Chimie. p. 569- — ^Analyfe d'une Picne 
rediee de la Veficule do Fiel^ par. M. Grca. An. de Ch. 
tom. 5. p. 186. 
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EXCREMENTS, 

Whatever is feparated or excreted from the blood as 
fdefs, as well as the remnants of thofe fubftances, both 
Dimal and vegetable^ which after having undergone the 
fooefs of digeftion^ and fupplied the body with nourifh* 
nent, are only retained until there is an opportunity 
ir oeceiSty for evacuating them^ may be called ezcre- 

KKHtS. 

Thefe are found either in a fluid or folid (late. The 
irft comprehmd the urine and fweat; thefecond^ tlir 
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This fluid is an aqueous pellucid excretion^ feparated 
by the kidneys from the blood of animals ; it contains in 
TolutioQ feveral neutral falts, and fome animal extra£live 
natter^ and is perhaps the mod variable fluid of any in 
the animal body. It differs from all the' animal fluids^ Differs from 
by die prefence of a peculiar acid, by fome called the ^ J Auid* 
lithic, by others the uric acid, from it's forming the 
^afisoffomeof the calculi of the bladder and kidneys; 
uul it is alfo remarkable for containing a very large quan- 
ity of difengaged phofphoric acid, the phofphats of foda, 
ammonia, and lime ; but perhaps of all it's contents, 
lie moft curious is that lately found in it by Fourcroy, 
•ailed uree. Such are the principal matters contained in 
iiis excrement, the perfeflt analyfis of which u not per- 
haps at prefent attained. 
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Ancient At the time of Pliny, the contents of this fluid had not 

•pinions Y^Q^^ inveftigated, and even but few obfervations had been 
made on it's natural, fpontaneous, and external changa 
The ancients had, however, made fome few remarfa 
refpefting it, both in a healthy and difeafed ftate ; thus 
they inform us, if the morning tirine is white and clear, 
jmd the next after it higher coloured and inclmiiDg to a 
yellow, they conclude from the firft^ decoAion was coo)« 
menced, and from the fecond, that digeftion was perfeS 
and completed. A red urine they confidered a bad ifg^ 
but a black one the worft of all. Greentfb urine bdo- 
kened an obftni£tion of fome of the rifcera^ and aheiT]f 
while fediment was a fign of fome difeafe of the joiab^ 
or^i^incipal parts; if red, the blood was diftempercd; 
#rfne that contained matter reiembling bran, or had a 
black cloudy appearance, foreboded danger, but if it's 
contents were thick and fetid, it was confidered as mor* 
tal. From this it appears, how little was known of this 
excretion at the time of Pliny, except what wak expofed 
to the moft common obfervation ; and even in this ref- 
pedt they were not fortunate in their remarks. Some 
ridiculous remedies were likewife afcribed to it, which, 
in fome countries, common fenfe has not 3ret got the 
better of. 

We need not be furprifed at the ignorance of the anci- 
ents refpcfting the knowledge of the contents of this 
fluid, when we confidcr how fmall has been the progrcfe 
.of inquiry, and how imperfeftly they have htcn examio** 
ed, even in modem days. A number of writers, fuch a» 
Moderns. Y^^ Helmont, Henckel, Stahl, Binninger, Boerhaav€, 
Margraaf, Willis, Pott, and Langrifli, had made us ac- 
quainted with fome of the produfts obtained from it by 
diftillation, and expofure to different degrees of beat J 
but the method of examining this excrementitious fluid 
by reagents was referved for the prefent period ; aftd it 
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stoRouelle, PrdUft, Scheele, Halle, Brugnatelli, Ber- 
thbllet, Cruickrtiank, and more particularly to Fourqroy 
andVaiiquelih, Ihfat We are indebted for a more exalft 
analyfis arid more extenfive obfervations on thefnbjeft. 

Three fpecies of urine have at prefent, however, only Three fp« 
been fubmitted to chemical analyfis, viz. the human, ^tae?*' 
ihat of the tn'orfe, and of the cow, to which Rouellfifffls 
jldded a very few remarks on that of the camel j-'bdt^ 
the firft has been more particularly the objeft of in^ny, 
ftt\i as it's importance far exceeds any thing ^t^be^- 
rived from the others, it wiB form the prlncStpkl *ptit df 
this article. • • ->• 

Frefli human urine, of a healitiy kdult^'perron^ls a^^^^ 
pjrfeSly tranfparent aqueous flu(!^''6? an amber of vi- uria*. 
hous yellow colour; it*s fmdl is''n6t ^Ifagreeable 5 for 
ivhen firft voided it has^' gftkt refeiiibKance to that of 
violet powder, by A^Ki^^i'it is'' eafity cfittlnguifl^ed from 
all other frefli aniniaV fubftances! ' This arOma, however, 
only continues *^;7h1H{'lhe urine remains warm ; it often 
ffiesoff in a fcNy' fecbnds^ and the urine become cool, is 
fucceeded hf Another, which is tlie true urinous fmell. 
To the tafte it is faline and unpleafant. 

A variety of circumftances however makes it differ i^,^ vane- 
from this ftandard, and the difference is ftill greater when 
compared to that of quadrupeds. 

1. The age of the perfon from whom it is taken, fn caufes of 
thefetus, it is without fmell, little or no tafte, and al- ^^"* 
Daoft perfectly Aqueous. In childhood, the urine ap- 
proaches nearer to that taken from the adult, and in oTd 

age, It is very Iharp or acid, of a difagreeable fmell, and 
Very high coloured. 

2. Whatever tends to increafe or decreafe the fluids of 
the body. Thus, a large quantity of cool drink, the cold 
of winter, repofe, produce a pale aqueous urine in large 
quantity, having little odour or tafte ; on the contrary, 
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a full meal of jBeih meat, fpirituous liquors^ exercifcj 
whatever increafes perfpiration^ as the beat of the fu 
xner^ tend to make it high coloured, in fmall quant 
more faline, and to give it more odour of a difagreea 
kind. 

3. AfTeftions of the mind. Thus, fear, and nerv 
lliiknefs, as it is called, produce a pale inodorous uri 
.||t larg^ quantity, whilft vigour and ftrength, the c( 

4. Ctrtain kinds of diet give it a peculiar flavc 
.l>doiu^ and eolour. Thus, afparagus, olives, garii 

onions, broom^ endive, artichokes, horfe-radiffi, i 
vegetables of other kinds that contain afirongeflen 
oil,, are faid to oonimimicate to urine their own pecu 
. difagreeable fmeH j whilft turpentine perfumes it « 
the odour of vV>l!^* Similir cffe«9:s are mentioned 
Galen and JDiofcorides, who infiMrms us, that the anci 
phyficians remarked, thai the ufe of certain roots wb 
they adminiftered to their patients communicated a 
lour to their urine and excrements, and this obfen^at 
has; been repeated by Cardan, Thumeiflerj Porta, C 
ter, Durantes, and others. 

Macquer informs us, he has known perfons ace 
tomed to the headach and bad digefiion, whofe in 
retained the moifl: evident odour of the food, fuch 
coffee, roots of various forts, fruits, pulfe, and ever 
foups and broths, particularly when made of the ii 
gedible kind of meat, and in fuch urines he conflai 
found an acid immediately after evacuation. Accord 
to Plenck, an infufion of tea or of cafHa fiitula gives 
urine a greenifli colour ; the fruit of the opunti 
red, and the rhubarb, a yellow colour. In the hei 
vorous animals it is found to be more or lefs fttid } 
the carnivorous, (harp and acid, whilft fome have 



soliar odours, as thofe of the cat, the fitchet, the ti- 
ger, &c. 

'Urine from it's putting on feveral appearances in the pivifion of 
bme perfon when evacuated at different times has been and con- 
called by phyficiana under different titles. When eva*/^®^^' 
cuated an hour or two after taking in food, it Ls com- 
Bionly very aqueous, and authors give it the name of 
crudeurimi whilft that in the morning, whicl](Ji& higfi 
coloured, fome^'hat acid, and thicker, from tHe more 
■queous parts having been reabforbed, has th'e' i^lme of 
^ine of concoSiiony from digeftion having been fff][>p6fed to 
lie over. 

. The fpecific gravity of healthy xirine, according to Specific 
Cruickfhank, varies from 1005 tO' 103 3, diftilled water ^"^ 
leingatlOOO; but the fubft^cfes which form* it's con • 
tots vary fo much in tfi^i?^Jf8{)()rtions^"'i^^enin the fame 
perfon, that it is extrdm^diffi^iilt t6;*flx upon what may 
be confidered as sC ^andard^ 6r (he fpecific gravity of 
healthy urine. ^" '^ ^' 

; If frcfh healilhfy'tirine be left to repofe in the open air; It's changes 
the changes it5 titodJFjgoes have been divided by Halle into to ihe air. 
four periods. 

- 1. The flffl takes it's rife with that of the peculiar 
Urinous fnull, which is perceived a few hours after having 
heen voided. Scarcely is the urine cold, before a tur- 
hidnefs appears, which is very flight, and coalefcing into 
i cloud, finks to the bottom. The urine is then clear -^^1^"°"' 
^in. This depofit is turbid, femitranfparent, whitifh, 
^d refembles a very white jelly, of which it has all the 
Properties, whilft Seguin affirms, that healthy urine 
-ontains no gelatin. This gelatinous depofit is only 
ound in urine of decoftion. In a day or two a fecond 
Jepofit takes place, which is faline : there is no appa- 
'Cut turbidnefs, but there arifes a more or lefs thick pelr 
icFe on the furface, whilft the internal fides of the glafs 
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beeome more or lefs coated with a gramaliar and crjM* 

lized rind, fometimes of a whitifli, yellowiftii or of 

red brick colour ; at other times this variety of colour 

dbfenred in the fame urine. In the laft cafe, the 

crjrftals being greater aad more heavy than the reft, 

the firft to fall down. Sometimes thefe two dq 

take place at the fanle time, but only, as Halle is of opi< 

nion, when in adifeafed ftate. By edulcoratiop this 

part is deprived of it's colour. The pellicle only 

pears to differ from the rind by the mucus that uni 

it's particles. ScMiietimes the pellicle exhibits the 

lours of the rainbow, and is extremely thin and oilfi 

They are both fandy to the touch, faline to the tafte, anJj 

fomewhat earthv. '^ 

- -, 2. Whilft the urinous fmell increafes, the urine bti] 

". Sour pc- .1 

tiod. comes darker ccJoured, and the fecond period commenotf] 

by a Jittr fmell, refembling four broth, or the cafeoi 
part of milk when turned. This four fmell does n 
^ake place in every urine, but is more peculiar to cnidtf t 
in fome it is (carcely to be obferved, in others, it will 
continue two or three or more days, and it rarely take! 
place before the third day. During this period, a whit« \ 
greenifh mould arifes on the furface of the pellicle, and j 
the larger the quantity of mucus, the fooner it is per- ^ 
ceived : it refembles that on the juices of vegetables, \ 
and folutions of animal jelly, and it takes place, J* ; 
though the veflel be hermetically fealed. 
s. Alkaline 3- The urine being now of a red colour, the third pe- i 
P*^*^ riod takes place by an evolution of alkali, producing the ' 
fmell of ammonia. There is a turbidnefs at the fanje 
time, and a number of large and fmall flocks in it whlck 
' caufe a third depofit, of an opake, white, fmooth mat- 
ter, refembling marrow to the touch, and of an eartbf 
rather than faline tafte : when thFs alkaline fmell is very 
ftrong, the urine becomes clear again, but grows darker. 
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^is ammoniacal fmell fometimes immediately fucceeds 
^e four fmell ; at other tinges, there is an interval^ 
l^hen the laft is only perceptible ; and at oth'er times, 
when there is no four fmell, it is very evident on the 
f^ird, and even on the fecond day, but often not until 
■he fifteenth or twentieth, or even later. It immediately 
l^flroys the mould. During this (lage the urine effer- 
•irefces flrongly with acid. 

. 4. The urinous fmell, which has been more or lefs 4 p^tiid 
nerceived in conjunftion with the alkaline or ammoni-? P®""^- 
«cal, is now deftroyed along with it, by the fourth or 
^trid period. This is known by a naufeous, cadaverous 
imell, the gelatinous parts of the fediment become de- 
compofed, and are converted into a dirty gray, clotted 
TXiafs, which ends with the dellruflion of all the pro- 
perties of the urine. When this putrid ftench has 
ceafed, ' the reft is perfedlly inodorous, the putrefaftive 
"procefs being entirely over. It may be obferved, that 
during thefe periods, the colour of the urine beconlcs 
changed, the principal varieties of which are, a gold 
yellow, brown yellow, reddifti brown, red and dark 
brown, whilft'the tafte grows more (harp and penetrat- 
ing. We are informed by Rouelle and Halle, that crude 
ilrine is not fubjeft to the putrefaftive ftagc. 

Having examined the changes urine undergoes in sediment of 
it's fmell, colour, and depofitions when in a healthy "'"*^*'^" 

* . •' mined by 

ftate, we are enabled by the obfervations of BrugnatelU riugruiclii. 
to give fome account of the colours and properties of 
the fediment of urine in a ftate of direafc. Tb< ap- 
pearances the fediment puts on in different difeafes arc 
various ; fometimes it appears in the form of bran, or 
fine fand ; at other times it refembles threads which have 
been taken for worms ; fomgtimes it appears in the 
form of a thick cloud, and at other times like pus. la 
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hes^ltby people, the colour of the feditnent is almoft al- 
ways white, but in difeafe, it appears of various colounj 
fuch as gray, dark coloured, gold yellow, greenifh yd 
low, red and black. The moft ufual colour of the fedi-' 
ment of difcafed urine is red, fometimes of a palebrid 
colour, at other times fo deep as to furpafs the mol 
lively coloured cinnabar. The colour of the fedimentii 
likewife fometimes quite bppofite to that of the urine 
Brugnatelli has feen white, afh-coloured, greenifli and 
rofe coloured fediments in pale and yellowifli urines ; and 
afh and atnber coloured fediments in reddifh and deep rai 
urine. 

The colour fhis diverfity of colour has not been accounted for. 

lor. Moft of the ancients attributed the colouring matter to 

the more or Icfs changed ftate of the bile, and from this 
caufe they were of opinion^ the yellow, yellowifli green, 
and the reddifli coloured parts of urine arofe* 

AVillis thought the amber colour in urine originated 
from the prdence of a kind of liver of fulphur. .Ac- 
cording to Brugnatelli^ the red coloured fediment is 
owing to the blood ; and he fupports his opinion, by 
afTerting, that the high coloured fediment of a dropfical 
patient produced with an alkali a lixivium fanguini^ 
that precipitated green vitriol of a. blue colour, but that 
this was not the cafe with the white and afh coloured fc* 
dinients. Accordinn; to Schede, the red colour is owing 
to the lithic acid, liildebraniit is of opinion, the higbei 
or weaker colour in urine moft probably depends on th^ 
greater or lefs quantity of carbon ; and thcfc two 1^^ 
opinions appear the moft probable, fince the red colour^ 
urines are more faturated with falino fubftances than tV 
.'jthcr.^, and particularly with the lithic acid ; and it ^ 
v.(j!1 known, that when urine begins to corrupt the cC 
IrMuing mutter is the firft that undergoes a change, pa 
iinii thiough different fliades until it boconies very dai 
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>loured, in which procefs the carbon a6ls a confiderable 
art. 

Brugnatelli having collefted the fediments of difeafed* ^ 
rine, extrafted the faline particles by lixiviation with 
iftilled water, and dried the remainder in the open air. 
t was white, Hght and brittle, (ho\v«d no difpofition to de- 
iquefce, and had not the difagreeable urinous fniell as be- 
ore. It aflforded, when rubbed with lime, no trace of vola- 
lie alkali. Cold water converted it into a vifcous gluey 
iubftance, but did not diflblve it. It became however 
putrid ia awarmifb air, and burned with a fmellof butnt 
hair to a coal« . This fediment was diflblved by warm 
water, with the prefervation of it's colour. The red fe- 
diment that produced a red folution became yellowifh on 
the addition of nitrous acid, but refumed it's red colour 
Igain on adding fome alkali. Some pf thefe folutions 
gave marks of a dlfengaged acid. 

The fediment of healthy urine which fpontaneoufly 
fcparated on repofe refembled that of difeafed. Lim^ 
v^er, fixed alkali, and folution of foapdiifolve a little of 
thefe fediments. Acids, as the acetous, phofphoric and 
▼itriolic, produce little or no change on them. Smoking 
Spirit of fait diflblved it perfeftly when heated, and the 
nitrous acid, which afted even in the cold, raifed a thick, 
ydlowifli fcum, that tinged the fkin yellow, and after- 
wards produced a beautiful fcarlet colour. Bydiftilla- 
tJon with nitrous acid, the asid of fugar was procured 
""om the fediment. Such are the imperfe(9: experiments 
of this chemift. 

If firft healthy urine be fubmltted to diftillation noturincfub. 
^tyond a boilinff heat, a mere water is obtained of a '^^'"f,^ ^^ 

[•P ° . diftillation. 

'^♦agreeable fmell, which forms the greater part of the 
'^^T\Q, It amounts to about |. pf it, and is neither acid 
^r alkaline. The urine on continuing the evaporation, 
^comes browner and darker coloured, gets verj' turbid, 
^d a certain quantity of an earthy looking pulverulent 
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maitf.r is depofilcd, that has been takc;n for felenite, but 
is the pho.fphat of lime or earth of bones, with a fmall 
Vxccfs of acid. This fait is of difficult folubilitv, and is 
mixed with a little concrete lilhie acid. On being evar 
porated to the confiftence of a clear firup, or cream, it 
is to be placed in a fre(h place to cool, in order to obtaia 
a cryftallization of the falinc fnbftances. The firft cryf- 
tals that appear are, according to Macquer, the micrfaf- 
mic falt^ known by the names of native or effential fait 
of urine, fufible or phofphoric fait.; it is a faline fub* 
fiance, inbrownifli prifmatic cryftals, compofed of two 
falts, viz. the phofpbat of ammonia, and of mineral 
alkali; but according to Fourcroy, thc^ firft cryftals are 
thofe of marine fait. By repeated evaporation and cfjff- 
tallization, feveral fucceflive products of cryflals are ob- 
tained ; afterward the lefs cryilaliizable-falts, as Macquer 
informs us, which are common fait, and digeftive &k 
of Sylvius, or febrifuge fait ; the remainder is a brown, 
biuer, faponaccoiis extradlive matter, which is looked , 
upon as a fort of mother lye. The quantity' of extrac- 
Extra^ive ^^^^ nmUtr is more vjiriable than that of any other fub- 
t;iiijtd. ftunt'^, hyfteriral or crude urine containing fcarcely any 
of it, whillt that of concoclion abounds with it. Tl« 
molt frcfti urine exhales by ji fomewhat flrong heat an 
animoniacal odour, which Fourcroy thinks probably arifes 
from the dccompofition of the phofpbat of ammonia* 
Bv a flronger lient, as the diltillation continues, the ex- 
trartive matter aflords water, containing the cafbonat of 
ammonia, a part of which is likewifc formed in a con- 
crete llatc ; a very fi'iitl empyrcumatic oil ; and on the fire 
b^ing pulhed as far as poflible, a little phofphonis i* 
obtained, produced from the fufible. fait that could not 
be feparated by cryftallization, and an animal coal is left 
of dillicult injlncration, in which i^ found a little niu- 
ciat of foila \ hcnec tliis extractive matter appears to af* 



e(xj::rbm;5nt5. 373 

arcl nothing mpr.e than the ufual produ(?l3 of animal fub- 

By a more exaft analyfis of this extractive matter of Examined 
urine* Rpuelle difcovcrcd that urine contains two fub- ^^ Rou«fn«» 
ftauccs ii;i folution, which cannot be procured fep^rate 
l»y means of fire. By treating the foft extract by fpirit 
of wine, one portion is diflblved, whilH tlie othqr part 
remains untouched. He has called the firil^ Japonaceous 
matter ; the fecond? extratlwe mattir^ 
' Thu /irji he found to be faline, foluble in fpirit of s^por 



>nace* 



wmci, aud cryftaJlizable^ it is not, however, eafily dried on ""^^^^'^^ ^*- 
ihe wa^r bath ; it is dcliquefcent, afibrds more th^n one matters^ 
balf it'sii weight of ammonia, a little oil and muriat of 
amtipnifti. It's refidue changes the 'iirup of violets 
green Thiifecon^ is foluble in water, but not fo in fpi- 
ntof wine ; hence it refembles the gummy and mucila-* 
(^nous parts of vegetables, is eafily dried on the water 
bitb, like th^ir exlra£)is.; it is black, lefs deliquefccnt 
Am the former, and by dry di&illation aflbrd^s the fame 
produ&s ^s animal ]cl]y. RoucUe obtained from one pii\t 
ofurinje, from one ounc<$ to 1 ounce and half of extra6k ; 
this urine, however, was voided after conco<Slion ; 
M^bcTcas the fame quantity of crude urine only afforded 
U 2, or 3 drachms. He likewife found thefe two mat* 
ters in the yrines of the cow, the horfe, and the camel, 
but the extractive matter of the human urine is- in very 
fmall quantity! According to Cruickfliank, 3G oz. of 
Urine yield a refiduum varying from 1 to \ oz. and half. 
The analyfis of urine by thcfe means (liows that it is ^ 

^ ' ^ Component 

compofed of much water, difcngagcd phofphoric and parts of 
ithiq acids, the muriats of potalh and foda, the phof- 
)hats of foda, ammonia and lime, and t\VO peculiar ex- 
r^^tive matters, which according to Fourcroy give this 
luid it';^ colour. 
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Their pro- The relative proportions of the compotient parts of 
portions ac ^rine in a healthy (late. Cruickfliank is of opinion, m^ 

cording to /• n 

Cruick- be nearly as follows : 

Jhaiak. 

■ 

Of muriatic falts ..•.«...•• 

phofphoric ^ 

lithic acid and phofphat of lime 

with excefs of acid .... 

animal extractive matter .... 

The neutral falts, wnen purified by cryflallization, arc 
generally very fufible* This however, depends upon the 
greater or lefs proportion of phofphoric falts, particularly 
the phofphat of ammonia, on which their fiifibility in a 
great meafufe arifes. Sometimes inftead of meltings this 
faline matter decrepitates when fuddenly heated^ owing 
to an excefs of the muriatic falts, of which the muriat 
of potafti is in general the moft prevalent, and is cafily 
diftinguiftied from the muriat of foda, by it's cryftal- 
lizing in fome degree on cooling, and by it's affording 
eream of tartar on addins: acid of tartar. In recent 
urine, this chemift found, that the ammoniacal falts 
bear a very fmall proportion, but when flale or putridj 
they are, as may be expefled, much more abundant. 
The phofphat of ammonia is the principal, although the 
muriat of anmionia is likewife to be met with. 
Putrid urine. Urine is very much inclined to putridity, and under 
certain circum fiances, as in very warm weather, we arc 
told by Macquer, that ten or twelve hours are fufficient 
to produce it ; if the heat be at the higheft natural tem-* 
perature, it will undergo this fpontaneous decompofition 
in five or fix hours, or lefs ; it then has a difagreeable, 
ftinking, fharp penetrating fmcll, in which the fmell of 
ammonia is very perceptible ; urine being one of thofe 
anrmal u:atlers, from which this fait is extracted in the 
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greateft quantiTy during the putrid (late. It now changes- 
the firup of violets to a green colour, and gives, by dif- 
tillation on the water bath, a volatile alkaline fpirit, that 
has been called the fpirit of urine, or fpiritus urinai. It 
ivould appear that the difagreeable fmell, which arifes 
previous to the alkaline in thefe fudden changes of urine, 
proceeds from this fait ; for if an acid, fuch *as vinegar, be 
poured into urine which is beginning to ftink,.the ilench 
i^ inimediately deftroyed together with the penetrating 
alkaline fmell ;*on the contrary, if fixed alkali, or un- 
(lacked lime be mixed with the freftiett urine, it immedi- 
ately gives rife to the fame penetrating putrid aroma, 

Rouelle, in his examination of the nature and propor- Examined 
tions of the falts in putrid urine found no evident diffe- 
rence from thofe collefted from this fluid when frcfli 
voided ^ however, in the faponaceous and extraftive parts 
the change was confiderable. According to Hildebrandt, 
foul urine does not afford fo much fufible fait as frefli, 
fince, during the putrefaAive ftate, the ammonia is con- 
ftantly efcaping, leaving the phofphoric acid behind. ^ 
The fame takes place likewife if putrid urine be evapo- 
rated in a water bath, to the confidence of honey; ia 
other refpefts, it docs not differ from frefh urine. 

Urine was formerly confidered as an alkaline Hxivi- AAlon of 
um, until it was difcovered that it always contained a healthy 
difcngaged acid, ki it*s healthy ftate, and when recent, """*• 
for if it be kept any length of time, there is a produc- 
tion of ammonia ; hence for examination it is requifile 
that it (hould be frefh voided. 

Frefti, healthy urine reddens the tinfture of litmus. 

Acids produce no precipitation in it; the nitrous,. 
however, caufcs an effervelccnce, and gives it a reddifli 
colour. 

Cauftic vegetable and mineral alkalis, and quicklime^ 
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when added to urine, produce an infupportabic alkaline^ 
putrid fmell, by decompofing the phofphat of ammonia. 
If a folution of volatile alkali be dropped into it, a flight 
cloud is produced, which is the phofphat of lime, two 
grains of which may be obtained from four ounces of 
urine. 
Method of Rouclle, Macquer, and Halle, having looked upon 
^ndti.e urine when frefh as not pofleffing any acidity, it wa» 
«h!*fphJrk: confidered in that light, until the more gxsA experiw 
^^*^' ments aad obfervations of Scheele and Berthollet provt^l 

the contrary. Scheele affirmed, that it contained not 
only the phofphoric but the lithic ; but Berthollet proved 
that it was the phofphoric only, in a difengaged ftate, or 
rather combined in exce& with calcareous earth, and b6 
has given us the following method of determining the 
proportion of this acid exiting in different uriae?, by 
By Umcwa- means of linjewater and ammonia. For tbia purpofe, 

tcr 

a quantity of limewater is mixed with the urine, and the 
precipitate (from which phofphorus may be obtaiiaed) is 
to be collefted on 4 filter. This precipitate arifes from 
the union of the lime with the excefs of the phofphoric 
acid, and confifts of the phofphat of lime naturally con- 
tained in the urine, and fufpended in it by excefs of the 
phofphoric acid, and that formed by the lime fuperadded 
Andammc, ^^ ^^^^ excefs. Having likewife obferved, that ammonia 
isia. precipitates the calcareous phofphat of lime bv neutra- 

lizing the excefs of acid which held that fait in folution, 
he remarks, that the weight of this precipitate,, compared 
with that produced by limewater, indicates the quantity 
of difengaged phofphoric acid contained in Ihe urinej 
bccaufe, in fa6t, the phofphat of ammonia formed in this 
experiment remains diflblved, whilft the phofphat of limo 
produced by the limewater, being infoluble, is precipi-* 
tated at the fame time as the other portion of calcareous 
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phofphat which naturally exifts in the urine. Accord- 
mg to Bonhomme^ the urine of infants coniaijas no acid ; 
hut Weber has proved the contrary, 

An infufion of tan or oak bark detects the gelatin^ and Aaion«f 
the quantity of coaguluwi. thrown down will, in generaJ, 
bear a certain proportion to the extra6livc matter. From 
four ounces, Cruickihank obtained four grains of this 
Idod of precipitate. 

Corrofive muriat of mercury has no immediate ^ffeft Mwittof 
on urine. Urine, however, decompofes many metallic '"®'^^' 
folutioQS. Lemery didinguiOied by the name of the 
roTe-coloured precipitate a magma. of tiiat colour, which 
ii formed when the nitrous folution of mercury is poured Nitratof 
krto urine. When the nitrat of mercury in folution i$ ^^^^^'y- 
ad(kd to frefli urhie, it produces ^ rofy-coloured precipi- 
tate, which is the phofphat of mercury, arifing from the 
decoBipofition of the phofphats in the urine. Accord- 
ing to Fourcroy, this precipitate is formed partly by the 
vauriatic aK^id, and partly by the phofphoric ; and Brong- 
wiart has obferved, that this fometimes inflames by fric- 
tion. According to Bonhomme, the nitrat of mercury 
has no ^cfTciil on the urine of children ; but in old 
people, it produces a very abundant precipitate, of a gray 
colour, which is the phofphat of mercury ; hence he con- 
dudes, that the phofphoric acid increafes in proportion to 
the age, and confequcntly in proportion to the dcftruclioa 
of the folids, which is operated by age. 

Muriat of barytes precipitates the phofphoric falts. 'Muriat of 
By this method four oimces of urine produced a precipi- ^'>'^^*' 
Ute with it of 13 grains, which is equal, according to 
Cruickihank, to about 84 or 35 grains of microcofmic 
^'t, confifting of fuch a mixture of the phofphats of 
foda and ammonia as are ufually met with. Tliis is 
^refore a teft that may determine whether thefc falts aro 
^^£cient or ia too gre^ ^uantity« 
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Suiphat of Sulphat of iron has a fimilar effeft to muriat ofbarj'tes/ 
but as a little excefs of acid might prevent the feparalion . 
of the phofphat of iron, it is not fo certain* 

A<jtite of Acetite of lead being decompofed by the muriatic and 
phofphoric falts, forms with the laft an infoluble precipi- 
tate, but the muriat of lead may be diflblved by 18 or 20 -^ 
times it's weight of water. This reagent, therefore,, givw \ 
a ready method, according to Cruickftiank, of determin- 1 
* ing their relative proportions ; for if a given quantity of 
urine be precipitated by this fubftance, the precipitate : 
dried, and digefted in 20 times it's weight of diftilled '■ 
water, the remainder muft be phofphat of lead, and the 
quantity taken up will indicate the proportion of muriat ; 
of leadi Four ounces of urine gave a precipitate of 31 
grains, feven of which were taken up by digeftingitin . 
diftilled water ; the remaining 24 grains were found to be * 
phofph.lt of lead, equivalent to ^3 or 24 grains of mi- 
crocofmic fait. 

To fiifcover ^.s the lithic acid and phofphat of lime are generally 

the lithic . r r . 1 ■ 

;.ridand depofitcd, at Icaft m great meauire, after theunnehas 
[rin/bv" ^ become cool, and flood for fome time, this chemift af- 
^ n k-^' ftrt?, that they may be cafily diftinguilhed by diffolving 
x.Kthod. them in twice their weight of nitrons acid diluted with a 
little water, and evaporated to drynefs ; the mafs, when 
hot, will affumc a beautiful deep rofe or crimfon colourj 
if the lilhic acid be prcfent, but will continue white al- 
though heated even to drynefs, or have onlv a flight 
grcenifh tinge, when there is nothing but phofphat of 
An^t*<'ir lime. Their relative proportions may be afcertained bf 
i? <Mx<rrioi:s. cxpofing thc mixcd mri1>, for fome time, to a red heatm 
a crucible, when the lithic acid will either burn out of 
evaporate, leaving the phofphat in a pure ftate. The 
q»ir!ntity of- thc flrft was found to varv exceedingly, but 
X^ic la It wns in general ricarlv the fame, thc proportjoa 
r.f. !'.!'_' ab'.^ui on<' iTjin tc two ornccs. 
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Fine may be cdnfidered both chemically and me- ^fine con- 
as a fluid containing the faline and other foluble ftandardin 
liat are not only ufelefs in the animal machine, difeaiu 
ch might hurt and derange it*s funftlons, if not 
;d from it; and fecondly, as an evacuation, the pro- 
Df the principles of which, by varying with the ftate 
ody^^kecomes a fpecies of meafure by which the 
or modifications of health and difeafe may, in 
?afure, be known. It is found by experience, that 
ngaged acids, and the phofphat of lime it con- 
particular, undergo very Angular changes in dif- 
the joints and bones, as in the rickets, &c. A 
roportion of faccharine matter, is^ found in the 
1 diabetes; and although numerous future obfer- 
are wanting, before an ex aft knowledge of the 
>f difeafes on this fluid can be acquired, yet fome- 
lay be gained, even in it's prefent infant ftate of 
ation. For inftance, we are informed by Eerthol- 
: the urine of gouty and rheumatic patients habi- 
:ontains much lefs phofphoric acid than healthy 
but during the accefs of the gout, a larger quan- 
n ufual (though not more than that of a. ftrong 
, and by making obfcrvations on the urine of a 
very fubjeft to that difeafe, he was enabled., at 
to know with certainty by the quantity of acid 
hcthcr or not he had an accefs of the difeafe. 
rder to diftinguifti the difference between healthy 
eafed urine, to find out the (hades in the propor- 
f their component parts, and to inveftigate the 
s tUat have taken place, great afliftance may be 
im rcasients. 

(ion of tan or bark, as before obferved, is an ex- 

rcagcnt to difcover thcprefence of gelatin, hi 

/ urine, when the ftomach and digeflive funftions 
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i-rr .Ijl/v excrcifeJ, it is faid, that no precipitation takes 
>.'a adding this infuiion ; hut in all gaftric affec- 
i, and in thofe difeafes where .the urine is more or 
le:V charged with gelatin^ it produces a greater or Ids 
abundant precipitation^ and this happens in all cafes 
where the afiimilating or digeftive powers are deranged or 
impaired, and wherever there are fymptons^ of indigef- 
tion. It likewife difcovers the ftate of this fluid in what 
have hctui called nervous and fpafniodic affeclions^ at the 
a'f'^proach of which the urine will be moft generally 
tjuiu! iranfparent, large in quantity, and abounding ia 
Uiiiu-, luit containing fcarcely any extradlive matter. 
Similar r.|"poarances have alfo been obferved to precede 
J.cliriuni in fevers, Tfeis ftale mav be difcovered by this 
inruiivni, with which it wiil fcarcely afford any precipi-. 
taic ; on tb.e contrary, Cruickfhank found that the acttiU 
jr\\\:u produced in thefe cafes a very copious precipitation. 
The nitrous acid has much the fame effects as the mu- 
'•At of mercury. In fome difeafes, however, particularly 
;!\ drv^pfy or anafarca, this chemid found, that the nitrous 
Aou: produced a milkinefs, and in fome inftanccs a coa- 
cu'ation, lunilar to what would take place if added to the 
fcruni of blood. In dropfy, the general difeafe maybe 
cafilv difiinpiiiflied from that arifing from a difeafed liver, 
or other morbid vifcus, both by this acid and the 
corrofive fublimate. In three cafes, Cruickfliank in- 
jbrnis us, that the urine coagulated not only on thead- 
t'lionof this acid, but likewife by heat; and in one of 
tr.t:n. that proved fatal in fix weeks, the urine appeared 
♦ zztr but very little from the fcrum of the blood, fo j 
•rr.'. xiyc was the coagulation produced by heat and 
"H the contrary, in the dropfy arifiufir from adil- 
... • "T* :r Other morbid vifcera, the urine does not co* 
..-- .rhi'»* bv nitrous acid or heat; it is ufuallv fma" 
virucv. inr. coloured^ and dcpofils, after lianclingi 
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xOnuderable quantity of a pink-coloiircd fediment, 
rbich may be efteemed in fome meafure chara6leri(lic 
f a d'kfeafed^ or rather a fcirihous liver. On examina- 
ioli, it was found to confift of phofphat of lime, foipc 
vtfmal matter^ and a little litbic-acid; hence in morbid 
bites of the urine, the coagulabk part is detected by this 
Kid, and even by heat. 

It is now well afcertained, that the prefencc of fugar Prefenccot ' 
■say be detefted in the urine of difeafed people, as in difbeilv 
iliabetes. Willis was one of the firft who found that this ^""^^ 
4uid, in -a diabetic patient, was fweet and like honey; 
and Dobfon collected one ounce of faccharine matter 
ipom One pound of this kind of urine. Home inform^, 
in in his Chemical Lectures, that he brought this urine 
to ferment into a liquor fimilar to beer ; hence he looked 
«pon it to be of a vegetable nature, fuppofing no other 
animalized fluid capable of that fermentation. . 

For the deteftion of fugar in urine, even in fmall quan- 
tity, Cruickfliank added twice the weight of nitrous acid 
to one of the extraft obtained by evaporating fome dia- 
betic urine ; he then evaporated the whole to a very fmall 
<juantity, and found, when cold, that if the cryftals 
fcnned in it be all of them cubes, or rhomboids, it ig 
certain that no oxalic acid has been produced; but if 
flender needles or prifms be found along with them, 
they fliould be carefully feparated, dried on blotting pa* 
per, and thrown into limewater, and the precipitate, if 
ftmied, muft be either from phofphoric or oxalic acid ; 
tf it has the refemblance of flocks, and fubfides flowly^ 
4be phofphoric acid is the precipitant 3 if it has a pow- 
dery form, and fubfides quickly, it muft be produced 
by oxalic acid, for all animal lubftances, according to 
this chemift, do not yield oxalic acid; the extrafitivc 
matter of h(?alihy urine, and the purecoHgulated part of 
the ferum of the blood being excepticns. 
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In confirmed diabetes the urine is fweet; this chemi 
' ju one cafe, collefted by evaporation, from thirty- 
ounces, troy weight, of urine, three ounces one drachitfi^ 
of faccharine extract, which, in the day, would hM 
amounted to twenty-nine ounces. . Ha Hkewife fouiidy 
that this faccharine extraSive matter, like honev, afford- 
ed no faccholaftic acid by the nitrous acid, confeqaent- 
ly, that it does not contain it's bafis, which fufiicicntFf 
diftinguiflies it from the faccharine part of the milk of 
animals, and appears to prove, that it is nothing iDO!e|^ 
than vegetable fugar mixed with a greater or lefs propor- 
tion of animal mucilage. He found that two drachmsof|' 
dryifli and fweet diabetic extraft, yielded with^wdle 
drachms of th^ nitrous acid fi*om forty to fifty grains of 
cryftallized oxalic acid, which is nearly the proportioa 
obtained from an equal quantity of common fugar, mak- 
ins: allowance for the water and faline fubllances. The 
nitrous acid dete6ls alfo a fmall quantity .of bile during 
the jaundice, by rendering the urine green, but thisi* 

Adion 0* better detected b); the muriatic acid ; when therefore the 

r"!. itcid. urine ceafes to become green on the addition of either of 
thefe acids, it may be concluded, that the obftruftion to 
the paflage of the bile into the duodenum is removed, 
and confequently that the yellownefs of the (kin, &c. 

SoipLuric will foon difappcar ; the fulphuric acid, in fome meafure, 
produces the fame eftc«Sl, but the muriatic is preferable 
to either of the other two. 

!!["^''^!°^ I' ^^^ ^c^" obfervcd, that muriat of mercury has no 
effect upon recent healthy urine, but it has been found 
very ufeful in detefting the condition of urine, accom- 
panying the acute rheumatifm, inflammation of the 
chert, and other inflammatory difeafes, immediately af- 
fording a greater or lefs degree of milkinefs, and a whit- 
ifli precipitate during the active ftateof thedifcafc ; when, 
however, ilie tliibrdcr lakes a favourable turn, this cffccl 
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will in great meafure ceafe, and a lateritious fcdime/it 
' sippears. The fame happens in fevers accompanied with 
a ftrong a£lion of the veflels ; but in thefe cafes the late- 
ritious fediment, which never fails to make it's appear- 
ance at the crifis or abatement of the difeafe, is much 
more remarkable and conftant, and the nitrous acid, 
when added to the urine before the depofition takes place, 
gives it a pretty deep red tinge. Likewife in. gout, the 
termination of the paroxyfms is mod perfeftly indicated 
•by a copious lateritious fediriicnt, and when this fudden- 
ly difappear^, and the urine at the fame time affords a 
precipitate with the muriat of mercury, a frefti attack or 
relapfe may be expefted. This chemift generally found 
this fediment to be compofed of lithic acid, phofphat of 
lime, and fome peculiar animal matter, but little foluble 
in water. Some have fuppofed it to confift entirely of 
lithic acid, biivt this generally conftitutes the fmalleft 
part. 

Bonhomme, who has examined the different ftates of Nitrat of 
nrine by the nitrat of mercury, and particularly the dif- ^ * ' 
fcrence between the urine of old people and that of thofe 
troubled with the rachitis, found that the firft contained 
a much greater quantity of earthy depofit and faline ex- 
traft than that of younger fubjefts / and that with re- 
fpeft to the fccond, the urine of thefe under this difeafe 

A 

prefented an abundant and earthy depofit, which differed 
in appearance from that of old people, affording no phof- 
phat of lime ; it is alfo greater in quantity, one pound 
'depofiting two ounces, whilft that of the firft only depo- 
fited forty-five grains. The extract from that in rachitis, 
left by evaporation, is larger in quantity, even by a , 

third. Hence it appears, that the folids in rickets are 
deflroyed more rapidly than in old people, and fornifh 
more abundant relics. Likewife the depofit that lime- 
4 water occafions in the urine in rachitis, is very inconfi- 
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dcrable^ of a brown colour, gelatinous u-hexi frefli^ aod 
powdry when dri^d ; and does not refemble the phofphat 
uf lime in any rerpe£):. Laitly,. the precipitate formed 
by the rolution of the nitrat of mercury is very abun- 
dant, never roftscoloured in rickety urine^ as in that q^ 
adults, nor gray, as in that of old people, but always 
white i hence ^has no external^relation to the pbofphatof 
mercury. This chcuiifl looks upon it tobean oxalatof 
mercury. When, however, the rickets was cured, the 
urine became again the fame as that of hea^y chikiroi^ 
and this may be the means of knowing when ^lis difealp 
has fubmitted to the art q( medicine. 
Acftite of For the acetitc of lead, vUe the effefls of tan oa 

lead. ... 

urine, in a difcafed (late. From thefeiev/ and imperfi;^ 
obfervations on the aAion of reagents on healthy and dit 
eafed urine, it may be concluded, that the import- 
ance of the fubject demands a more c&teniive invefligi- 
tion ; which, by affording a more perfect colle&ion ef 
fa£ls, would be capable of greatly aflifling the fcienoeof 
medicine. 
Acids fup. A« feveral acids and falts are related bv feme chemifli 

pcied to ox- . , . I # - 

id ill uiinc. to have been difcox'ercd in healthy urine, it may beiiccef- 
fjiry to give fome account of thofe which this fluid bat 
been fuppofed to (contain, and the miftakes the inveftl- 
gation has given rife to. 

It was fuppofed by Dr. Prieftlcy, that recent urine con- 
tained fixed air, as he had extracted from it about one 

Carbonic fifth of it's vulumc of that acid : he, however, confelTcs, 
that not only heat was necefihry, but even continued for 
feveral hours. J)r, Percival has publiihcd an account ia 
the London Medical Journal, of having nearly faturatcd 
urine with fixed air, by mcrdy drinking a fufficient quan- 
tity of water, impregnated with this gas : but the crrour 
of tbefe two philofopher? has been proved by Morvcau, 
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lAm Itttftoiniy that it was the pfaofpboric acid^ and in 
a ^f^"gy^ fiate^ aa difcoTered by BertboUet. 

h 1740, Haufit affirmed) that there was a peculiar 
Ml m vrioc, wbioh he difttnguiflied from themicrocof- 
IBCy hf die name of fal mirahiU feriatum, and which ia 
tW Heilot had previadly found in prifmatic cryftalsj, 
aad looked upon as felenite. Pott^ who had aa well aa 
•IfMgfiaf obfanwd, that by a ftrong heat, it afibrded a 
white Tapour and no phofphorus, took it for a fpectea 
ef fiffidic. acjd, fomehow conne&ed with an alcaltne 
Uu Rouelle calls it the fel fufiUe a bafe de natron, 
lai looks upon it to be the animal of phofphoric acid, 
wied witk natron for it's bafis : this celebrated chemift 
, Jm deCeribed the procefs of feparating it from all foreign 
aHtter, in a very exaA manner. 

fal I7SI, Prouft undertook it's examination, but he 

dnied that the acid was the phofphoric, becaufe the fub- 

inoe whea diftttled in the dry way with charcoal af- 

SsRkdno pho^oms. Haring obfierved that it was de«- 

tWipCd by vinegar, which deprived it of it's baits,. 

tadwiucdt by repeated evaporation aflfordod tbe aeetite^ 

of &da ; in order tp obtain that fubftance pure, which 

IKmtvs^ Qeu]tralii«d the foda, he ufed alcobd in order 

to ftparalie tine laft portions of tbe neutral fait from the 

Mlheff lye of tk» cryftals. Having, therefore, cryftal- 

imd the gicealer part of the acetite of foda, he poured 

«n die mofter lye eight or ten times it's weight of hot 

fpirit of wine, agitated it ftrongly, until tbe acetous fait 

Was dtf olved, aad a thick matter was ^oUe&d at the 

bgttoiD of the ve£fel in the form of a magma. This 

Quyltfor was wafted in frefli hot fpirit of wine, afterwards 

lURAved in diftilkd water, and afibrded by fpontaneous 

l^aporation in the open air cryftals, which this chemifi 

tpeks upon as a body /ui genfris^ and which he places 

amongft the fimple falts, and compares to the acid of 
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sift; meti&/t0mP9. 

btrrat. This fait was afterward placed hy Btrgpam^ 
amongft the aciSs^ in bis Table of eieiSLive a(tfa£tion^/byI 
Pttitteicid. the name df aeidum falls perlatr ; and Morveasv 9kh 
looks upon it not as a difengaged^ free acid/ becaufciit/ 
changes the fimp of violets to agrcem colour^ diipk% 
however^ that an acid is prefent, althoi^h the me^ 
of obtaining it has not yet . been difeovered. iMt^ h vf; 
opinion that it performs the Amnion oPi^i) Acid, fiaq^i 
it unites to different bafes^ U'hieh h fufficient t&. giycjtii 
place in that clafs ; and he has defcribed.it'ixiithe £nr^ 
Acide ourc- Cyclopedic Method, by the name of the auretieacidi'tf^Doni 
iiqjc. ^hc experiments of Klaproth^ it has novr.r been prbveiti 
that this fuppofed peculiar acid is nothing eHe than tl» 
phofphoric^ as Rouellc had already coniidcred it, unitedJi 
to a little foda ; and that the vin^r ufed by ProuftoDljg 

mra6led a partof this foda ; fbr if a folution of the nitnt 
or murxat of lime be poured into a foludonvof per1a|(^ 
falt^ a precipitate of phofphat of iime immediately takf9| 
place^ and then the phofphoric acid, may be feparated |^ 
the vitriolic acid in the manner phofphoms is made} ..?nd 
on the coiitrarV) if pure phofphoric add be faturated with 
fbda^ it forms the real perlate fait, oracidu.m perlaturo., - 
Oxalic acid. Another acid, {hat has been faid to eziftin uriac^-is 
th^ oxalic, or acid of fugar. Henckel had obftainfd fm^ll 
\vhite prifniatic cryftals from fome urine thal^ bad been 
kept well clofcd for three or four yearsj^jwjiich'.hays 
fince been faid to bethofe of the acid offugar, although 
hthcrs have cxprcflTcd their doubts* Brugn^lelli obtained 
an nrid from the ftdiment of urine, which Leonhardi 
looks upon a% refcmbling the acid of fugar, but it was fisi^ 
turatrd with lime. It (liot into quadrilateral wbk^ffaryf- 

tdls, fohiblr in cold water, deliquesced in the ftiv ^^ 
four, and polTvfled rsll the common properties of an acidt 
It's Ibluliondceompofed all calcareous falls, and precipi- 



idiim^aterj "'aiid'':vifr»ol''ofTiroi| jof* ^wjiite colour^ 

Wge.i«W»lircd faSne .mrfs. Which. after edulcocation^. 
*^%raW* giv<^*<;6imirlefe> toitfjfwiteiit, ptifmatic.u^les 
eliifteiii^^ fhroluble in coUi ftiid Warm wat^, audje^*^ 
ISd fd <l^ teft lime axidirieali.- -behind, TheaciiiU' 
\ Hkewife, iaftef fw«Hing iit ifche firc> • left a white 
ic. That f^otH the red ftdimeatof ^ur^e alfa con taiiU . 
fdtat«*l»nlcled *6f iTon;.'Tliii:a^^ therefore, which 
ifttrcH' i-eferttblcs the oxalic^ >«a» united with earthy 
ts* in ^ the fediment, and with emtnonia in the urine«. 
ere i«, liowever^ erery reifon ti^-fc^pofe, that wbenr 
k- any facehaiFine acid has been teet with in arine^ it is 
x)hfequence ofdifeafeddigeftion; forScheelc, whcwas 
[6ft accurate and experienced chemift, found no fueh* 
I in healthy* urine> but he obtained by fmoking acid Acid of 
nitre' what appeared. to be the fait of ■beQ;$Qin^ 
Which he foppofed to be united with volatile aI->. 

; ' ■ • • ■ ■ ' ■ • . ' . • 

Vithrefpeft to the vitriolic aoid^ felexfite and vitriol Other fub. 
3oiaih,' as well as muriat of Ume^ and Glauber'^ Calt, 
ch Lauth thought he had foMnd, they were only ac- 
htalj s(nd his (iliceous and argillaceous earths pro- 
ly'tlfofe from the utenfils he efiiployed. The other 
lances^ faid to have been found in ^is fluids are 
cely worth mentioning ; Wcftendorf and Gunther, 
iiver, thought they had difcovered a naphtha, and it 
the opinion of the celebrated Bergman, that befides 
different faline bodies^ it contained a bilious, fat 

tcr. 

here are, however, fome well grounded fufpicions of Reafonable 
prefence of a peculiar fubftance, or rather acid in an Sukno^ 
e. We arc informed by Cruickfliank, that if to an cmi( k- 
•x of extra£): of frefli urine the lame weight of con- fl>a"k. 
rated nitrous acid, diluted with an equal quantity of ' 
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water be a^ed^ an effc^cfqoice tdmipjiace i|ri;h^eat,;^fl^ 
x]fitrpp^ gafi i^ difengaged ; and in the liqupf. w^ifep.jcop^ 
a nuofiher of (bining fcales or cryftals ace d^ff^y^ ^f$9^ 
bli;ig.tl}e acid of boraj^ wbickweH dripdt f^fAf^^PffHii 
^f tR.fev^, orinore drachms. - Their .fig«fp apgea}*t% 
he- fl^tirhoml^oiljsj fmc^t^ a|idgreiXyh^wi^4ltefingc^ 
xnore foluble in hol'th^ coW watei, 49. ffi^B^AfBff: 
'^ . ia- .^l^ohi^ly : and altbougB. repeated^ w^!^^ 

fluid md drie4x they l^iU^fi^n ..aeid fufppertiffi #r4!P|^. 
i^eddeo violr^^ are 4^1y tat^ upi)y the^acitUrof.y^^ 
4Qd .cQi}^ii)oiA fait, ^i)Jifi)n,cc«BmoUp^,:.iJ)u|. jfife^ 
wltli the Bitrpus^ ai^i ff>fm ,)Bery fploblq iaH%.4€-^£qpf&^ 
tics oC which ha3fe not, beep fufficientiy examincfff . ;|{|Mfi- 
fplu^on in water does, not precipitate luoew«^y afff .^ | 
n^u4at9 of lime an4 Wytes, nor the nttFat^..of:i|jlverr9% ! 
°^C^M^> }n ^y f^l>le degree^ nor has. it ^y.effe^rOfik 
tb« ft4ph$ir of irop e^ ac^te 0/ lead j; they ;^|^lher ofsi^ 
ta^ tber^foiFe, pbc^phpl:io5^.pxaricadd | wbc^.thnrR^ 
on a red hot iron^ they, melt and evaporate into a wbifei 
fmoke^ leaving a very ftiqijali <](uantity of a:charry refiduwi. 
by,aoi;nean6 djfficuh ta incinerat,e| but wh^aexpo£|d.t9i 
aoc in^enfe h^at^ they bura with a red^iib^ .^am^r :^. fr 
kind of.detonaUq^ fome\yhatt fimilar.tp ni;t|p^ of am*' 
monia ; hcnce^ {ays. CruickOian)c^ it would i|ppear tM^ 
this fub(lance is an; anioial acid hitherto unknown, ap4' 
whpfe bafis exlfis in ibis ^tra6live matte):. . > . 
Ry Dr. Another teRimooy of an, acid in urine is Dr» Quect^. 

ner> who has been i^uch eoiployed m expi^in^nf^ ^^ 
tbusJlukl. He founds after ayery rigorous -ej^a^inattPOik 
that the acid xkf uripe^ which he took for thi^ phpfphpij^ 
oolyrefeinbled it in- a few properties^, and that itp^jQiiflJlpd 
others totally different from all the acids. ,Xhi9 acid \% 
volatilcj^ and. expofed to ailrongheat is fublixned in.xb^, 
form of flowers ;• the. nitric acid does not convey it;, the 



iltMc^^-^tiriatic^ and inlphuric acids^ precipitate it f]x>m 
i^-ycdine and earthy combinations^ partly inlhefomi^ 
rf^l^^ tM^jsi^trrty under that of a fixed acid ; it forms by 
rf^ ^ibrtfl kyh'fc felly falt^ which is not changed on expofttre 
tHihk'iifi' and which expands the odour of the gafeoua 
sflds Dr. Gaertner aiks^ whedier it may not hold the 
^WAitttn between the benzoic Mi Itthic atids ? 
'''The-'esiftence of thepfaofphoric acid^ whether - com- i>irenf^<*4 
:Vimi^t freiBf i« uHne, was utiknoivn to the anciwits ; it^cid^^ 
ftW obihvstttons, indeed^ on the eflefts of this fluid bad """^ 
%iB^'Mtde^9 but they had no idea that it was owing to 
aafl|Mttieillar iicid^ and it ^knB not even fufpefted to ex* 
id until the difcovery of the eflential fait of urine, and 
^fphisfphomSy in which it^xifts in a (late of combina- 
tteoi (vif^-phofphoric acid). The difcovery of it's being 
pitTent' in urine^ in a difengaged ftate, is much more 
.itcdrit.' Rodeile had obferved, that at a certain time pre- 
eedtjx|;^tJi%fefadiM, this fluid dianged the firup of vio->- 
iihrti a ttd, and Macquer proved that the urine of thofe 
nffffi 'bad digeftion reddened an iufnfion of littnu^; 
ImtBer^llet, extending his Tefearchcs much fiulher^ 
ibufiS that the urine of people who enjoy the beft health 
hair ^thie fanhe property ; and that it depends upon the 
[jtefibnce of the phofphoric acid in a difengaged Aatc. 
IV^be ^ottt^nced of this^ when lime water is poured 
into recent urine a white powder is depoflted, which is 
the^^piibfphstt of Kme. BerthoUet is of opinion, that 
tHb v&id becomes afterward faturated with the volatile 
idckfiy formed by putrefaftion, or the action ^ of heat, 
srbich Morveau thinks may be a dmittedf w ithout ex.- 
Adding the idea of a portion of i^ having been pre- 
/Ibufly fattrated with the fame bafis. Berthollet alfo re- 
Mtks^ that When lime water is poured into recent urine, 
% not only takes hold of the ^ncombined inid, but alfp 
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of tfaatportioxi united to an iilcftliad bafis^^ ftpm it^ gn 

-affioitywilh lime. ;. i i- :iA'.. 

Microeof^ The crydallized mafs obtaitved^/QD- tlitjey^pctfafi^ 

"^^ ^ ' urine^ forms a: fait which waflicalled native f>hofpba| 

phofpbonc fait of uriae^ or .picrocpCpaicJalt.;, it 

likewiffr gone- b]r thername of.-fbfibleuialty.fmni 

xiiehing on expcforelb^heat.:- Jkcoording tOvSpidpo) 

- Sobockwitz is the firft. who -defcrii^d tikis' -fait,. ;i 

thefia at Halle^ in .169$^;: but PottattempftsloproiH 

When dif. was difoov^itd be&re^ and.quot^ Raytnond JjnUy^ I 

Holland, '^and Van Hehnont fer. this; put*ppfcj .^t 

alio>K's, the traces of it!a being n^e^tioned in theii:.w« 

are very obfciare ) it is, however^. yery. ex traordipacjr> 

chemifts bad been fo tardy in- the exaoiinfition.«oi 

ftnce it Appears fpontaneouOy in. the :refidti|im of M 

after evaporation*. = r : • .• - vj , 

Obtained r ' Boerbaave, iadefcribiog the procefa ef x)btaiatng 

urine ^r^ niicroco£mic iak,;has.a8ilVT^^a8 HencLel recomniei 

Bocrhaave. tho urinc of healthy ^Qople J : otbcta Irom infants, or! 

thofe whofe only beverage: has been beer <>r wine ; 

fonrie> have even advifed it to be taken -during the mo: 

of March^ April, or May. It is very po0ible that u 

if more or lefs .charged with this falt^ ^cording to 

nature and quantity of the aliments j and it is very^ 

dent that the derangement of tbe animal fiin&ions ni 

to a certain point, influence the nature of the f^xcr^Mc 

but in general,, as the celebrated Pott his obferved^ tl 

is no occafion' to be fo ^fcrupulous, as all urines witl 

difiin&ion aSbrd a fufficient quantity of this (alt. Tl 

was, however, another difference axnongfl chemifts, 

Haupt and Margraaf afKrmed againil Bocrhaave 

Henckel, that putrid urine was the beft, and thi^ 

adopted by Vend, Villermoz, and feveral others. Iti 

Fr-^m putrid be addcd, that M&rgraaf abridged the length of thee 

:.'"'; ^ ration 5 for after evaporation, inflead of one year's rep 



riiimlei^tfinfepancteitlie cryftais, lELBrBoerhaave-had idtoe^ 
Margrtiaf demanded only one. months and Schlofler*lt- 

» lasiH l«^^i»"^rf1Rottelle:'jun; and ,Prouft*thlre»r:ntw Theprocef*. 
M%bt on Chi^'iubje£t, and iniicad of fai^ifes/ tediitatd b^ni^idie.] 
*ill«rprmcii]J«s;i\nRbuelle fawwry^^^^^ 
«l|Ritltfa)i^D^ wrtfae-^^hcat ixif ebulHtiooy a quantity of 
>«?<datitei'ttksali (wasdifengftgcfdrfromdhe' urine^ which 
^fac«!ifi(g{tte:ju((Mfwkho&^ a bkfis, retarded' ^d dirakiifted 
^ilH pfbluGtiancof £ryftaisj;.^hience*to:avoid tlrat incon- 
^iteiB&c^ WMbnoi^^Gompletely to fepacaU^tbe common ialty ' 
^br^whnfet ;the urme ta be- evafiorated to tbeconfiftenite 
4«ftfinipy ;ilo be* filtered wiien'^hot thrqiigh linen,' adding 
<ttthe iadw^ttmea necefTary qoamity of water to prevent 
<jMMIallteatioD«' The fmall quantity of phofphoric fait 
Rfoaining on the filter with the common (alt .and fele- 
Piik^At eafily recovered by cold water,' and then is added 
ili^Clie filtered iiquon - Thisliqaork then gentiy evapo- 
^•flrid by heat if neceflary, and when cool volatile alcsii 
4l%dded> '^nd the cryftals :4re >obtained in abimdance, or 
^'4^ left to et^aporate fn the opcn^air/ which ismorcdif- 
'Afoh.^i Whatever proc^ii is ofed^ the -fait of the fhrfl 
^^Mltafttion-iS' never pure ; it is foiled-by the extractive 
tifatter^ and contains always a little common £alt^ and 
yii(^fiiitfi9^ before mentioned. . : . 
i -tiiiecp 'the greater part of thu fait evaporates by heat, b^ dt 
^'Datei(ite«Chaulne6.ha8i recommended a procefe which ^*'*"^'^"- 
>ffBMes it with the leaft poffikk lois ; it confiiU in dif«- 
Mtfftgj filtering imd cooling the folution in well clofed 
VMeii, by^Bivhich means' the real plKjfphoric fait is ob*- 
^ed eryftalKzed in very flat rhomboidal. quadrilateral 
iMfnjfti 'an4 iflr-now called by cbefnifts 'tbe^phofphat of 
^ttionia, and above thfefe crydalsis the perlate fait, oir 
phtfphiit of fbday-in cubes^. oi^rrathep long fqtiteu^ tabletS|^ 
««i wry diffibrent from; the other* :: ':/! . ' * 
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: ^Althcmglutirefe two ialts niTre ioppdU ik hfi^fOf^ ^ 

4s ^finest found tfajtt each is a inple frit^ the.firft fproKfl|^ 

^ lafige pmportioii of^ofphat of. aqunonia, ^spui^ lifll^ 

•^ ^>hdfpl»t of.foda^.andtbef(Qcm4 u^ a. contain prapokf 

Triple fait >..i,'J)ie:trs(ife pbofphs^ of:BBini!9niaf ..U a ialt^he crjE^ 
^'^ W^idneh^ accofdiag l;Q.Boine de Vlfiip ane in-4K &n^fi( 
4ttrai»ii^ rrb<Miiboidal; .priimB^ very ccnppidle^. fiftft 
*tMieatedan^ctr length, aodoa, their angles, firom^ril^ 
.iriwigcmal'firirm&arifeTerembling I^ fait. Xonplc\* 

'dflial'fi^pnent^of tbefeprifmaare notancoxunon. l^e^^ 
^jfidcutd Dirtfae cdp&l^ is Ijai^er and more fmooch tbaotj^ 
cjoibers, finaewhal- rbombokla], -and eaiUy kncmn bj.lvo 
( ^agonal lines which nut each other. in the centre. ^JJL^ 

- Jdarding to .Fcturcroy, the tetraedrai and o&oedial foni9J|t 
: ioniy. Jfcmnd lArben this (alt <^ontains a good deal ot m^ 
' ^nd phofphsit of foda. The muriat appears more partial* 

larly to modify it. to the o^edral fonn, fince on diflolr? 
: log the iirft'falt in urine, and expofing it to the fuo^ vol i 

- few days regular io&oedral cryilals are obtained, 
.:• ^.TJbe favour of this triple fait js at firfi coql, thai sii* 

nous, bitter, and pungent. Expofed to the 6lowpipC| 
r rt fweMs,. emits an odonr of ammonia^ and melts into a 

:jdeliqiiefcent vitreous globule. 

I: .;DiftiIled in a .retor^ a very penetrating and caiiftip 

^ainihoma is difengaged, the reiidue is a very fixed and 
.^fufible traniparcnt glais. that attacks the retort. Mar- 
, grfiaf iays, . it prefcnts the chara&ers of an acid : RoMcll^ 
., . afferts it is deliquefcent : Morvcau, on the contrary, bet 
J lieves, that by a ftrong heat it may be reduced tp a !^jei 

- vitrified ftatje. 
A<teordinglofeveraI modem chipmifi$, thi^ glafs, wbicq 

fill retains a portion of phofphat of ibda, is always ^pdkej 
or eafily fufccptibtc of becoming fo; it is only lb^ pure 
artificial phofphat of ammonia that affords a triinfptitDi^ 
glafs, like the phofphoric acid itf^lf. 
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^ly^pKlblt)^ !t& Watih-5 fequirUig' d&tyfive br .fix fvtf$ 6f 

ed. It is decompofed by the cauftic fixed alkalis add 
ihi^- ;a6^ \fie ktfiiAbiiia trrep^fated $■ if limemter hS «d- 
\St tt-!t's%iattori;'a whiw >fedptate^rf^ 
-nti^ is'^dfiiMtM,^ tK^ ' aHedih^^and^^arthv carbopat alio 
^K^ipS?;^ it, ind tbe' ammbt^ia k feparatedin the kjtm 
•ifi-QiAoikt: '-M cfi^ufe^ itie fo&n^ of "fite;. alomint, 
''tlifj^^ Wgii^fia; ami lltoe; but thefe vitiwus compo* 
TOci&sr b'^i\r ' to the phoTph<;>ric ^id,. and tht phoTphat 
^S(Ma^tii%€ tlie kiriYilionia dcape^ befbrtf tfaeluficm Ukes 
"pace/ *W^ett treated wU^ (jbaitoal in clofe v^e}s, 
"jjjfifjilibrti^ IS bbtiihea. With refp«a to tbe adioQ of 
m^'^kcids/nl'etats; and thei^ bxid^s on thid falt^ it depends 
dnjht attrition the phofphoric acid has for the alfca- 
luielM^es of the fait, tbefe metab/and their oxides. ' 
^^Tb^ tnpie rilt of foda had> ad bcfbrfi obferved^ betti Trijd« tsUx 
|aken fi)r to acid, by "Bergman, cdl6d tbe periat 5 by J^aJ^ 
Mofvi^u, the oureti c aCid; till KUi>f 6th proved the icid iU 
ft io DC the phiSfphoric. 

TTielim cnemifts who Examined it fotitid^ that the 
^reat difference between it and "the preceding fait con- 
fitted iti affiiVdihg ho phofphorus wh'en mixed >wiih char- 
coal : 1)ut according; to Rouefle, who ISett kfiew it*** pro- 
perties, Vthe cryilats' of the perl'ate fait*, or tnptefaft of 
loda, are Ijat, li'reigular, long tedfaedral prifrns, .one of 
jhe extrpmities of whlch.is diedrial, and corfapofed'of Wo 
rhomboldscut tranfverfely, and the other adhieres to the 
bafi§. -^ The foiw fides of the fblid are t\vd p^hta^ons, 
jjn^^Jar^ , alternate, and two lengthened rhoniboids. 

^Ixppf^ in a crucibfe, it nielts into a white opalcteefs ; 
i>e^4 in a retort, it affords a phlegm flightly ammonia- 
cal, and Ac refidue is a glafs wwcfo mor? opake tl^an that 
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from the triple phofphfit of ammonia. ' TTiis liIt,'S»fiii 
•expofed to the air, cffcrvefccs, and fells into apotffe. 
It is foiuble in diftilled wajter^ ^vhich changes the tiHf 
of violets green, and it may be cryftallized on evaporii- 
tion. It is decompofed by nitrat of lime ; the pfecipit^ 
is phofphatoflime, and the water affords mtratoffodi 

• It is alfo decompofed by the nitrat of mercury. Allblif 
lime, for if lime^'iater be poured into a fofiition of thu 

f£dt> a precipitate is formed, and the foda remains pure 

• " ■ • • • ■ 
and cauflic infolution. Likewife by the acids. Iti9t5t 

jdeccHiipofed by charcoal like the phofphat of ainmonia, 
and it is equally curious that the phofphortc acid, ivhin 
added In ezcefs to the phofphat of foda, leaves it the pro- 
perty of changing the firop of violets- green; Laflily, tbi 
.phofphat of Ibda always contains a little -phofphat of m> 
i^nia, and this lad always plays it*s part in every com'' 
binaiion it is made to undergo. 

HeiKe it appeaYs, that the fait obtained by the cobrmg 
ftiidi^ppfe ofurinej when evaporated, and which frofin 
ff^'s nielting by heat was originally called fufible fait, 
Jhe- eflential fait of urine, or microcofmSc fait, is princi- 
pally compofed of thefe two triple falts, which only differ 
ftpni e^ch other i^ the proportions of the two alkalis; but 
as it would be trefpaffing too much on the defign of this 
work to enter into a more minute detail of them, it will 
Remarks of be neceffary to conclude with a few obfervations of Four- 
irourcroy. ^^^^^ jj^ found, after various trials, that it was impof- 
fible completely to fepaj-ate them, fo intimate is their 
combination. He found, that after keeping a few pounds 
of this fait of the firft pryftallization, for about fix years, 
in 2 well covered glafs bottle, a very fenfiblc muflc or 
amber odour had fucceeded it's peculiar foetid odoiir; 
that this fufible falt^ which efflorefces in the air, always 
greens violet paper ; and this effe£l is produced whether 
the cryilals be obtained at the beginning or end of the 



i^f^^Ji^ /• ^.^'hcthcr tbey be phofpbat of. foda and of 
'j^9)qni^^ or pbofphat of foda almqfl pure. This is tbe 
..mpre fingular^ fince \t is pro)red tbat urine'' on evapor^r 
)ipn lofes fonje of it's ammonia, without Ipfing the pher* 
f^Qfic acid in proportion; and in confcqupnpe becopoos 
jfcicj ; yet tbe fait oljtalned greens ihftead of rcddei^s thb 
;Wgt^ of the V jojet. ^-P^^t^^f Wt. 1?^ reiparkabje circum- 
,i^ce is^ that thjs fait expofed a long time to the air 
^entirely pafles tp jLhe ilate of phqfphat of foda, which al* 
.Jirays grceng yiolej; paper, flje pbofphat of ammonia^ 
jtherefqre^ appears to be completely volatilized by tbe 
Smple heat of tl)e atmofphere^ as Rouelle and Chaulncs 
jba4 already obferved, Tbe different triple falu obtained 
from it all afford ammonia by lifne« To find tbe exaft 
proportions in thi^ falt^ FourCfoydjffplved it in cold wa* ^ 

ter, and precipitated it by limewater; the precipitate 
3oIIe£ted^ dried^ and weighed^ then faturated with mn« 
riatic acid^ anjd evaporated^ and the weights of tbe mnr 
riats of foda and ^nimopia QbtaiQed^ gave the proportion^ 
3f the phofphats of foda and ammonia* He fboud tb«| 
;>ne hundred grains of this fufible fait of urine ^orde^ • 

grajns, 
pf an^monj^ IQ 

foda. ,24 

pbofphoric acid . . , . 3^ 

wator ••.'•.... 23 



> « 



I 

"^^^•^m 



,100 

* 

Befides the combinations of ammonia and foda witl^ 
pbofphoric acid in urine, it likevvife contains the muritt 
Df foda, the phofpbat of lime, and the Ijthic acid ; for 
ivhich two laft, vide Bones and Acids. 

According to Leibnitz, phofphorus was firft procured Phofp^wmi 
From urine by Brandt, about the year ,16673 as he was; from wriat, 
ca^ideavourihg to obtain a liquor from this fliudj in order 
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to convert filver into gutd. He made thb difcdrayH 
little time after Baiidoin had found the pbofpboricpnK 
pcrly of the Bolognian ftone. Bfandt co'mmuniciled 
this difcovcry to Kraft ajid Kunckel, who affociated to<^ 
gether in order to find out the fecret ; but the one having' 
acquired it for himfelF alone^ Kunckel^ who knew foif 
that it was procured from urine, made the attempt nd 
fucceeded* Thisfuccefs not being the effeAofchanoe^ 
chemids have thought proper to give him the honourof 
the difcovery of phofphorus, by naming it Kunckih 
pho^horus. Kraft eithor told Boyle the fecret, as Suht 
affirms, or Morveau thinks, gave him a fpecimen of % 
produdion. Kunckd, and a Grerman chemift, Hatiritz, 
who worked in the laboratory of this Engiifli philofofto, 
were a long time the only perfons who prepared phofphorui . 
in quantity, and from it's having been fold by the laft t» 
raoflof the philofophers of Europe, it received the name 
inZnzUx^d. o{ Englifl} pbofphorus* Although from 1680, tothehb* 
ginning of the prefent century, a great number of re- 
ceipts for making phofphorus had appeared, and amongft 
others, tliofe of Boyle, Kraft, Brandt, Homberg, Teich- 
meyef, Hoffmknn, Albinus, and even Iwunckel, who 
had pubKrfhcd his own procefs in a work entitled, 71/ 
Chemical Laboratory, yet the procefs was not generally 
France. kiiown ; afid the firft timg it was repeated in France, was 
bv a foreigner, in 1737> who performed it in the Royal 
Garden, in the prefenceof four chemiils of the academy, 
Procefs by Hellot, Dufay, GeofTroy, and Dubamel, and thepro*' 
^efs Hicceeded; Hellot afterward defcribed it in .a me* 
moirfi^r the year 1737 of that fociety* This operation 
coniifid in evaporating five or fix barrels of iirine until it^ 
becotnes gr^amous, black, hard, and (hining;' the refi- 
duOm calcined in an xronpoT, the bottom of which ia- 
niade red hot, until, there is no more .fmoke,aud .there ' 
arifes the odour of peach flowers. It is then lixivigted 
with twice the quantity of watm water, and then exfic- 
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Ried after dccaotalion^ Three pounds of this are to be 
Mxed with one and half of fatid^ and four or five onnoes 
if beech cbarcoal^ then moiftened with half a pound of 
vater, and put into a Heffian retort. It is eflayed firil 
>y a rediieat in a. crucible ; for when a violet coloured 
lame and a garlic fmell aijfe^ it will produce phofphorus. 
Che retort is then placed in a furnace^ and a large receiver 
9 fitted id it^ one third part of which is filled with water. 
This receiver muil have a hole pierced U^rough it, 'Wiich 
3eUot looks upon as very neceflary^ in order to Cucceed. 
fhree or four days after this preparation, a gentle heat is. 
ipplied todvy the furnace and lutQS:> it is then iiLcreafed 
<^Jb6\iimQft violence, and kept up for fifteen or twtfnty 
lours; Tbe phofphorus only ^comes over fourteen bouts 
iter the :beginniiig of the operation, which lads ibr 
wenty-four hours ; a large quantity of carbonat.of . afnt? 
Qoniaarifes, which is in part difTolved by the water« 
^ie Yolatilj^ Of aeriform pbofpborus arifes firft in hwsli* 
lous vapours, then the real part runs like an i>il ^er 
BeltQfi wax.: When no more comes oyer, it is teft lO: 
ool for Lwa days^ the lute is taken oflf, and water is a44€|i 
) that in. the receiver to detach the phofphortt^ B^h^rv 
ig to it's &Jes« : It is tbea meHpdin boiling wMeTjiCqt 
xto.iimalt pieces,: which are introduced ioto^iaf^ ti\n*' 
els, (niatra&. necks) . and plnnged into boiling .water» 
'bo phofphorus melts, purifies, and .becomes, trao^fpar 
u^t.from the (eparation of a blackifb matter wbi(;h~^fl^ 
boTC it. It is then put inix> cold ^water, in wht(:h ii b«r. 
^mesiiard,. and it k cxtra£^ed &011I tl%t tvi]»n^ tly. 
ufliing it with a flii;;k. Such is: tbft proems .deftritedrl^y. 
idiot, ( W£& Phofphoric Acid). .Ao^ndrng tQ*MaC(|n^A 
oiirever, the firft timetfa^t BoueUttJtned tbi» la^tbodx ik 
id not fucceed:iioai tbs fiultire of :tfae: retort^ but; be: 
Eterorard repeated .the opoxation iaiii^ chemical liidutieii> 



and from it's length and labour, he was the onfy chtoiM - 
who repeated it. 
inipijm-td In 1743, Margraaf publiflied a method of ettraOIi 
ttaai it riiore «afily. The? urine is firft reduced to the cdnfil 
trnce of honev, and nearly three barrels are hcceffkrv ! 
one ounce of phofphofus \ during the evaporation a ft 
ounces of tallow are caft into the veffcl to flop the rifinj 
tip occafioned by the heat. Ten pounds of this extra^ 
are then mixed with fomc muriat of lead (plomb comi 
the refiduum of thediftlllation of 4lbs. of minuini and 2lbSi 
of animoniacal muriat, and half a pound of pulverize 
charcoal is added. Thk' is then to be (lirred ift an irorf 
pot until it is reduced to a black powder, then diftilled irfH 
a retort by a gradual heat to extraft the carbdhat of am-'^ 
xbonia, the fetid oil and the milriat of atnmonia, taking 
care not to pufh the heat until the retort is fomcwhaf 
i^ and the black and fuiible reiidue is the matter from 
t\'hich the phofphorus is cxtrafted. It Is eflayed by- 
cafling a little of It upoti red hot coals ; if there arife i 
blue flame, and a garlic fitiall, it is well prepared, A 
Heflian retort is then filled with it eVen to I, Is placed 
in a furnace with a fcceivcf adapted, having a hole in itj 
and half filled with water, well luted, and here" it is left ttr 
dry a day or two, and then the diflillation is begtm by al 
gradual heat. This Tafts from fix to nine hours, accord- 
ing to the quantity of matter. The phofphortis is theit 
reciificd by a very gentle diflillation, in a glafs retort, 
with a receiver half filled with water. This procefs was 
praftifcd with fuccefs by the academicians of Dijon, in 
their firft courfe of leSures, in 1776, but the noifome' 
odour which arofe on mixing the muriat of lead with 
the extract of urine would have prevented it's being coni* 
tinued, and although almoft all the chemifts were obliged 
to make ufe of this method, the difcovery of procuring it 
from other materials rendered it unneceflary. 



appears .that the procefs of Mar^ataf 6hly diflTers The differ. 
; of Hellot by the addition of rtmriai of feafd,* i^lm'^fl,; 
1 by the operation being performed at twke,- buf the 
curious part is^ that this Pruffian ebemift has de-' 
lined what the fubftance contained in urine is, that 
to fonn the phofphorus. On diflilling a mixture 
'filt and charcoal, he obtained a beautiful' phc^-^ 
and he obferved that the urine from which thi^ 
yas extracted afforded fcarcely any of this combuf- 
l^- fubftance ] hence itmuftbe a confiituent part #f 
i^falt that contributes to the formation of pbofphorus, 
[/this fubftance is eafily obtained by diftiniojg two"* 
pf .glafs obtained from this fait decompbfel in a 
|ipJLble^ or. retort, with one part- of powdered charcoal, 
operation requires lefs time and heat than thofe 
ly defcribed, fince according to Prouft, the phof- 
I^QO'ifS r|ins . in a quarter of an hour ; but although this 
procefs 18^ ^le beft to extra& phofphorus from urine, there 
L wfeyeral qbfervations to be made. !• Very little phof- 
. P^orus. is obtained; for the vitreous refidue of the decom- . 
ppfition of ammoniacal phofphat by heat is not pure 
ptK>fpKoric acid, but combined with foda, which is not 
d^cprnpofj^ble by charcoal ; hence one ounce only affords 
one drapho^ of phofphorus at mofi. 2. When the fufible 
&lt j.s prepared by evaporation, ajud cooling in large 
qilj^tity, a great deal of phofphat of foda is mixed with ity' 
which afibrds no phofphorus. From thefe two remarks, 
therefore, it appears why fo little phofphorus is obtained 
on diftilling fufible fait with charcoal ; and perhaps the 
fame fait ei^tire, diftillcd with coal and muriat of lead, 
m^y afford more, fince this laft appears to have the pro- 
perty pf d^compofing the phofphat of foda; and we art 
informed by Morveau, that Black made the experiment; 
for. being aflured that^ the fait formed of phofphoric acid 
and foda was no;^ccompofed by charcoal aflifted by heat^ 



he t tem p ted this jtcompofiiio^ by the mufui of W| 
and lie fucceeded in obtaiDing pho^boruv whick pmM , 
the advanti^ of M«gra^'ft aiethod. The diCi%indUl 
4ench arifiag fiom tde eiqif^niUQn of vriae^ tad the 
Ubour requued i^k the proceb for proenrtog thb oa* 
hnftihle (iibftwce, were bowier greet leefasi S&iik 
^onluHiui^ the praftice> and ibojoeiliQil of i«tiiftii| 
it horn boMb M difeovefed by Gebnittt Scbcele^ njwk 
is oaTy a^id pktfaat, ba» eqiirely put aneni to the ft^ 
curing of it from tbi» fluid. 
^„f,gftf^ Hvritig ^UB given feme aocDuntof tiie expensMntt 
*°^y*y.: that have beep ivade oa urinc> and of the matteia which 
cover a new bai^e been iiippofedto exift in it, or are eoa i d twd il 
ll^ll^f^^l forming part of it'a conftitaent principlee, it lemaiM to 
''^ detail the analyfis and obfervations^of Fourcrojr and Vae* 
quelin^ who have found a peculiar matter ia this flai 
to which they give the name of urrh It appeara lUi 
matter forms the greater pqrtion of the eonapofiiion ol 
this fluid I to it is owing it's odour^ favour, and tht 
changes it undergoes ; and it is by reafon of this, dut 
urine differs from all other animal fluids, fince it dianc- 
tcrizes it's nature, and without it this fluid would no 
longer be what it really is. 
Which had ^Vith refpefli to the difcovery of this peculiar AA- 
been iiighiiy ftance. Rouelle the younger is the firft that has giftn 
fore. any precife idea of it. Indeed the generality of thofc 

who have examined this fluid chemically feem to have 
had fonic little notion of it, but they did not tabe fufi* 
cient notice fo as to form any knowledge of it'a proper- 
tics. It is undoubtedly this matter, the tingii^ quality of 
which, and property of giving different (badeaof colour to 
this excrementitious liquid according to it^s quantityi 
fiy Bellini. Btlliui had obfervcd ; but being entirely taken up 
with the coloration of urine, he never thought of e»* 
&>crhaave! xniniug the nature of the colouring matter. Boeiliaasr> 



fpeakirfg of a fort of fapft> or exfra£t'of urine/ compares 
)t to a kind'of hmey^ and defcribes it av bitter^ diarpy 
£^ ft'or alkalhie. MargraaF^ in defcribing the fait of Margnvf. 
- urine {hat affords phofffhorus on diftiHiBltion^ fays/ thi^ 
ai fiit tmittfer, or /aces pingues, is^cpofited with it, which 
afibtdd a fplrit of fait and fome oil by diftillation. Pott^ Potu 
fchftjflefi' Haupt; and others, likewife perceived it ; and 
if is impofHble for it to have entirely efcaped the notice 
of chetnifts, who have examined orinrt* by different 
means, although they have faid nothing in particular 
oflt.' -r 

m 

' Rouelle is the firft who has mentioned it more expli* Roueiif, Um 
cftlyV'and having difcovered a few of it's oharafters, a,!j^ajg** 
cfefctibed 'it by a particular name, t>\'€nty-five years •f*^?^*'" 
agb^ evidently with an intention of diftinguifhing it as 
a diftirift fubftance. This is ihtfaponaceous matter already 
mentioned. He informs us, it is of a deep brown co- 
Idur, hais a difagreeable odour, is of an oily confidence, 
ia'cryftallizabie, butnot fufceptible of exficcation, is a£led 
upon by heat like a mucous body, Extremely deliquef- 
cent, 'containing the muriatic acid in a ftate of com** 
bhiation 5 * affording by analyfis more than half it's 
weight of volatile alkali, a little oil, and fonie fal ammo- 
niac, but that the refiduum contains nothing alkaline. 
From this account, it appears, that Rouelle had well 
chafafterized a peculiar fubftance, which he was dcfir- 
ous particularly to dillinguifli from extracts, and which 
is the uree of Fourcroy and Vauquelin. Rouelle regarded 
this foapy ihatter of urine as the nutritious matter ofvege-- 
tableSy changed in it's nature by Jigeflion and circulation^ and 
by new combinations it had formed on pajpng into the animal 
economy^ with which it became ajfimilated\ and he obferved, 
that with the extraftive matter, it was the moft change* 
able of any of the component parts of the uripe. 
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Neariy forgoUen fiaoe tb<i iiix)^ of Boudle^ it appean 

Schceie. to bftve e<c«pefll the attenlion of cbemifti, uatil Scbedc^ 

in his memoif on the ve^cal c«Iculiu^ m«otiaiit it with* 

om (kfcribiiig it^ by the same of mfy 9xtr9&hi matter. 

Crui«k- Cmickfliaok bas^ however^ given ap account of iome of 

^'^^ it's propertieii and ba^ diftingui(hed it from all otben 

which have been as yet related by two of it'a moft ehi*> 

raAeriftic and ftriking qualities ; for, in the' work of 

Bollo, on diabetes^ thia cbemift infprma ua, that tke 

animal extraflive matter of urin^ affoidsj on (MillatioQ, 

at iirft water impregnated with carbonat of ammooiii 

the fame fait in a concrete ftate^ then a fetid empyreu- 

: matic oil, afterward a little phofphoroa^ and an animil 

coal is left of difEcult incineration* Treated with twice 

or thrice it's weight of nitroua acid, it afforda half it'i 

weight of flat, rhomboidal, and (hining fcalcs, rdiembiiog 

the acid of borax. By expofnre to a gentle beat, the 

fcales evaporate in a white fmoke ; to a ftmg heat, tbey 

bum with a red flame, and a kind of detonatioo re« 

fembling that firom nitrat of ammonia. 

ixtnftion The method of feparating thia peculiar urinary matter 

is by evaporation* The urine of an adult perfon, voided 

feven or eight hourB after a meal, is to be evaporated 191 

glafs veflel by a gentle heat, until it baa acquired the 

confiftence of a thick firup. It is then of a deep brows, 

has a fetid odour, and it's nature is evidently ammoni" 

acal. During it's cooling the whole mafa takes the 

form of granular cryftals, which are a mixture of all the 

falts with the uree. To obtain this, four times it's 

weight of alcohol is to be poured upon it at feveral times, 

and expofed to a (light heat. The greater .part is now 

feen to diflblve, and give an obfcure brown colour to the 

liquor, and there remains a (aline matter nearly white, 

which Rouelle advifed to obtain in this maoner, and fim 



of uree. 
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it's folubiiity in alcohol^.he named that which this men- 
tkmjXD^ took up, fapoiuuetms mattir. 

This brown alcoholic feiution is then to be poured into 
& glafs retort, expofed to a iiand heat, and a fetid alcohol 
18 obtain^, charged with carbonat of ammonia^ which 
eflfervefces with ^ids, and which, on their addition, be- 
comes of a rofe colour, from dragging with it a certjun 
jproportion of uree. Thia diftillation is continued until f^'s ?'(?«« 
die ebullition is pretty ftrong, and until the liquor ac- 
quires a firupy conGftence. The alcohol, being diifi- 
pated^ the whole matter on cooling cryftallizes in the 
form of interfered iubquadrangular plates, the edges of 
which appear to be cut ; their colour is of a (bining yeU 
lowifli white, and even brownifh in many points. This * . 
. cryftalline mafs exhales the odour of fetid urine» with a 
garlick fmell, it's tafle is ftrong, pungent, and refembles 
that ftoxxi ammoniacal falts \ it deliquefces, and is con-* 
verted by degrees into a thick brown liquid* It's odour 
in particttlar is extremely charaderiftic ; it's llench is in« 
iupportable, refembiing that of arfenical fulfures. Be« 
£de8 the difgnft it caufes, thefe chemifts fufpe£t itf s ca* 
pdbility of producing difeafe, for on being employed 
feveral hours upon it^ they contra6ied a headach, and 
were indiipoled. ^ 

On detaching uree from the veflels in it's cryftalline 
fomii it refembles a granular • pafte ; is difficult to cut ; 
Tifcous, tenacious; internally, very folid; externally^ 
fefter, like a thick honey, to which Rouelle compared it, 
as Boerhaave already had before. It diflblves fo rapidly 
in water, that it is only neceflary to pour a f|[nall quan* 
tity into the veflel that contains it, immediately to detach 
it, and on the flighted agitation, it becomes a thick 
brown liquid. During this folution, a very fenfibU cold- 
ness is produced, 

PPS 
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Uree is foniewhat lefs folubl^ in alcohol than in wa- 
' ter; it's alcoholic folution sffotis cryftal$ much moit 
ealily on cooling, than that procured by water. 
Formt a Qn mixing it's aqueous folution, fomewhat cohcen* 

curious fait o i 

with nitric trated, with nitric acid, cryftalline plates are infiantly de- 
pofited, which are white, {hining, and pearly. Urinei 
when exiiccated, prefents the fame phenomenon : itfeems 
that the uree forms with the acid a i fort of fait that i« 
little foluble, and very cryftallizable. This property is 
one of the moft fmgular and charaAeriftic of this matter. 
The other acids do not produce the fame effed. . The 
muriatic precipitates it fr«m it's alcoholic folutioa in 
the form of white flocks. 

Ii'iaqueoui j^>g folution in water is of a brown colour when thi3 

loiutioa at- . _ 

fumes dif. fluid is in fmall quantity, but it is made to pafs through 
louts. ' &11 the fliades of orange, yellow, andlemon colours, by the 
quantity of menftruum, fo as to imitate every fpeciei 
Precipitates of urinc; it's concentrated folution precipitates the nitnt 
legd. of lead of a brown yellow, which may be rediflblvcd after 

fome time in much water. On evaporating the liquor from 
which the precipitate ib formed, fmall fliining filverlikc 
cryftals are obtained. On treating the precipitate of lead 
by the blowpipe, it fwells, blackens, flies off in a white 
fmoke, and leaves behind it a metallic button of lead. 
^"^ "^^[^**' This folution precipitates the nitrats of mercury and of 
and fiiver. filver, white ; mixed with fuperoxygenated muriat of 
mercury, which it does not precipitate, it gives to the 
oxyd feparated from it by an alkali a gray flax-colour. 
It appears to be the uree which gives to urine the pro- 
perty of forming, with the nitric folution of mercury, a 
rofe-colourcd precipitate, already obferved and defcribed 
by Lemery at the end of the laft centurj', 
A ioaof Gall nuts give the folution of uree a yellowifli fawn 
jiu s ui^on ^^JQ^^^ without precipitating it. 

And of tan. '^^^ fomewhat changes it's colour^ but does not caufc 



a precipiiatbnj fo that it may be of ufe to feparate it in 
fome manner^. or rather to feparate from it the animal 
albuminous matter which accompanies it in urine. 

Urec when expofed at firft to a gentle diftilling heat in Diftiiiaiion 
a glafs retort, and the fire afterward raifed fo as to red- 
den the veflel^ is foon melted. Almoft on the firft accefs 
ol heat^ a white vapour arifes^ which becomes condenfed 
and cryftalli2ed near the mouth of the retort^ having 
evay appearance of benzoic acid. Another concrete 
body foon fucceeds this firft fublimate^ eafily known to 
))e the ■ carbonat of ammonia. This new product ap*- 
pears without interruption^ even to the end of the ope- 
ration. There is no oil^ nor condenfed water^ the fub • 
limed fait being only a little brown. The air extricated 
is at firft impregnated with a difagreeable garlick odour^ 
refenibling that from putrid fifli^ and it carries over with 
it feme carbonat of ammonia^ which renders the fpring 
water of the tub, in which the pneumato-chemical ap- 
paratus is contained, turbid. When the fire begins to be 
very intenfe, the odour of the produfb, always ammoni- 
acal and an elaftic fluid, becomes a ftench really infup^ 
portable, ftill preferving the fame chara£ter of putrid fi(h 
and garlick. The matter at the bottom of the retort ap- 
pears in a dry form, of a blackifti colour, and covered 
with a white raifed cruft ; this cruft fublimes into a heavy 
vapour, and attaches itfelf to the loweft part of the retort 
above it's bottom* It is the muriat of ammonia. 
After more than two hours expofure, the coaly refiduum 
left behind afford, by lixiviation, a liquor of the odour 
of pruflic acid, which precipitated, by mean^ of an 
alkali, folutions of iron, of a blue colour. . It f^ll con- 
tained fome muriat of foda, and a little muriat of ammo- 
nia. On calcining the coal', there arofe an ammoniacal 
odour, mixed with that of the pruflic acid, or bitter 
aim nds during the whole time. There remained, lefs 
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than ^Is part of the diftrli^ nree in weight, of a wUte 
matter^ (harp, fdable^ changing violets to a green^ effinr- 
vefcing with acids^- and having great analogy to caifaooit 
of foda. 
j[^2*^^ From this procefs it appears, that uree contains the 
^uencef^ benzoic acid, muriat of ammonia, and a little nranatof 
cefi. foda ; that it is very decompofable by ^re ; that the mot 

abundant produft of this decompofitton is ahunoint; 
that neither water nor oil (at leaft in fuffident quantitjr 
to be eftimated) is formed; that there is a fnffident por- 
tion of carbonic arid produced to faturate the ammoniiy 
and a little pruffic acid; that the carbonated hyAro- 
genous gas, the carbonic acid and azot gafes, difengaged^ 
are very difficult to determine; that the carbonat g^ am- 
monia, impregnated with a little animal oil^ horribly fe- 
tid, conftantty faturated the air of the apparatos, wbich 
expanded even to it's extreme part, and thai the princi- 
ples, azot, hydrogen, carbon, and oxygen, fo difpofed to 
take a gafeous form^ conflitute the uree in fuch pn^* 
tions, as to be converted by the a£tion of beat into am* 
monia, proflic and carbonic acids, inftead of ferming 
water, oil, and nitric acid, which they form in other cir- 
cumftanccs hereafter to be mentipned. Likewife the 
great quantity of ammonia in the products announces 
that azot' occupies the firft place, by it's proportion 
amongft the conftituent parts of uree. This refult, very 
different, as is evident, from what former chemifts, and 
paTticiilarly Rouelle jun., Scheele, and Cniickfhank had 
related of this pretended faponaceous, animal extraftivc, 
or oily extraftive fubftance, engaged Fourcroy and Vau- 
quelin to obtain the proportions of the products during 
the diftillation, in as exa£k a manner as poflible; and 
jturc of they found, that S88 parts of uree afforded, with 0,03 of 
as. lofs, 200 parts of carbonat of ammonia, 10 of carbo- 
nated hydrogenous gas, 7 of coaly refiduum, 68 of 



laniriat of ammcnit, of benioic acid, and of muiiat of 

fcNiaf with fome traces o£ oil^ jnd pruffic acid^; tbat cotiM 

iftot be eftixnated ; hence it appears^ that this prooefii was 

of great ufe in determining the compofition of this 

natter. 

^ Two parts of cryftalltne urei with one of diililled wi- vnt m\U 

t», being mixed at a temperature of 10% melted^ forming '^ ^^^ 

tbiek and brown ftriae ; eight parts more of water being 

added> the f<^tion5 which was very clear and oobured^ 

wo ponred into a large glafs retort by means of » fdnnei, 

when a very evident white vaponr arofe from it, originate 

bg from the difengagement of a little ammonia uniting 

to the w)Uer,.and the carbonic acid of the atmofphei^. 

This being diftilled on a (and batb^ to a flight tbollition, 

mi until the foluticm had acquired the coafiftence of 

firap, it was of a deeper colour^ and lefs dryflallized than 

at firfl, and the water which came over was a i^ry pure 

a&d tranfparent folution of faturated carbonat of am* 

monia. 

The fiune (}uantity of diftilted water being .put upon 
the cooled matter, it was diftiiled a fecoi^d 4nd a third 
time, with the fame effeSt, except that the ootour of fht 
folution of carbonat of ammonia was rather bvown ftCftA 
the feoond diftillation, and deeper coloiifed Or rather oilyj 
iritb a depofit of a certain ^tantity of carbon from the 
third. 

XKnrmg tbefe three foceefSve operations, in which mora 
than half the weight of uree was afforded of carbonat 
>f ammoma (•^546), this matter wutf not exhau({ed, frooi 
the formation of it ; for diflblved in a fourth quantity of 
p^ter, it prefented the characters of acetous acid, atui 
dthou^ h had depofited a little carbonaceotfs powder, 
it loft this acid ftate on four or five days expofure to 
ibout fiO^ of Reaumur, and again exhaled ammoniacal 
RFater by evaporation ; befides tt depofited o&oedral cfyf- 
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tab of nuriat of foda, and gate^ after being. UndkeDeiy 
a (hining pearl-like prectfntate by the nitric acid, a proof 
that in fpite of the great quantity of annnonia formed, 
ftill a portion of uree remained undecompofed. 
compofi-^*' Hence it may be concluded^ that the water difperfing 
^^^ the molecules of diflblved uree^and not permitting them 

to undergo a temperature higher than that of it's ebuU 
lition^ is fufficient to decompofe it;- th;at this. temperature 
which does not diforganize animal fubftano^ either com* 
pletely or eafily, but only is capable of changing their 
coniiftence^ favour, and odour, has the power of deftroy- 
ing the intimate attraction which keeps Che principles of 
uree united iii a compofitioii at leaft quaternary; that 
this phenomenon, hitherto uhknowix amongft organic 
fubftances, announces, that this is of an order of com* 
pofition ftill more complicated, if poffible^ and it's equi- 
librium more flight and eafy to deft-roy. 
Remark! It is not only in the formation of ammonia that the 
upon It, fudden decompofition of uree appears, at a temperature 
and by a procefd, which before would have, been looked 
upon as impoffible ; perhaps the formation of carbonic 
acid in the midft of an aqueous liquid, and at the heat of 
ebullition, is ftill more remarkable. It is to be obferved, 
that there is only a quantity of it formed fufficient to fa- 
turate the ammonia, for there is neither eftervefcencenor 
adifengagement of gas in this experiment, and the pro- 
portion of carbon feparated during this decompofition of 
uree, exceeds the quantity of oxygen which might pro- 
duce combuftion, (ince a portion of this psinciple is de- 
pofited alone. With refpeft to the formation of acetous 
acid, at a heat nearly that of the bain. mar. and in fo di- 
luted a folution, it appears, that in this the decompofition 
of uree, by the long aftion of boiling water, approaches 
that which happens during it's fermentation, and which 
is the cafe with urine during it's fpoutanoous decompofi* 
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lion^ and in ^ffeSt, urine only differs from this artificial / 

: folutiou of uree, in having this matter dombined in part 
with faline fubftances that retard the deconiporition;^ 
when not excited by fome fermentative or putrefcentprin- 
4cip1e, which is the cafe when urine contains a gelatinous 
or albuminous matter^ in a foipewhat larger proportion 
than common^ 

One part of uree diffplved in 64 parts of water, was it»3 fp^ntj. 
left in an ill-corked bottle, filled to l of it's volume, for neousde- 
about feven weeks, the. temperature being above 165^, uon. 
when a fermentation took place in this fluid which was 
of a browni(h-» red colour. Bubbles of air continually 
arofe, it. became covered with a light foam ; the void part 
of the bottle contained a fluid that extinguifhed a can- 
.dle ; it exhaled a lively, (harp odour, that was acidulous, 
urinary, and difagreeable. Some compared it to that 
arifing from marfhes, others perceived the odour of vine- 
gar. In diftinguifhing this laft, Fourcroy likewife ob- 
ferved fomething of amljergris, the odour of which, 
lie had obferved before, in a brown, fufible, impure fait, 
Jcept for feveral years in his laboratory. This liquor was 
left four weeks longer, and as in three months every fign 
of fermentation had difappeared, it was fubmitted to 
diflillation, after the addition of twice it's primitive 
weight of concentrated fulphuric acid. The odorous 
and evidently acetous produft obtained, likewife con- 
tained the benzoic acid ; both acids were procured by 
combining them with pota(h. The refiduum contained 
fulphat of ammonia and carbon. 

. During this fpontaneous decompofilion of uree, fome Compared 
deep-coloured urine was expofed to the fame, and it was ^'''' ^""^^ 
pbferved, that this laft underwent it more rapidly ; and 
as fome fpecies of pale, or flightly coloured urines, in 
.which, however, tan caufed a very evitlent precipitation, 
were more rapidly decompofed, d,ni\y as it was fuppofed. 
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that this foddea cbangr migbt depend im aa amoul iM* 
ter that ferved as a fenneot, i in weight trf albmnea wis 
added to a folutbii of uree compofed of 60 timet it's 
weight of wattr. This mixture waa (o\md to fermeat 
much fooner than the pure folution of iirei^ or the urine. 
The figns of fettnentation were much more erident, the 
. liquor became turbid and full of flocks ; a more abim- 
dant faim arofe to the top, which was -mor^ thick and 
tenacious j the odour was more fetid ; ihore air bubbki 
were difengaged, and although the acetous acid wa9]m)*- 
duced' as in the other two, the quantity df ammofita 
formed at the fame time was more confiderable^ fo that 
the liquor was alkaline, and the decompofition tn general 
much more advanced. 
Is both acid fhis fpontaneous decompofition of urei by a real frr- 

aod putrid. . "^ , , "^ , -^ , 

mentation, is both acid and putrid at the fame time. Ft 
diflFers fingularly from that by the fire, by producing more 
acetous acid and lefs carbonic acid atid ammonia than bjr 
heat, which arifes from the different attraftions. During 
the fpontaneous decompofition, it appears, that the prin- 
ciples are not fo ready to form binarjr nnions, their at* 
traftion being more tranquil ; hence the acetous com- 
pofition which prevails over the other effefts that ac- 
company the produftion of this acid. The portion of 
carbonic acid is difengaged as it forms, and cannot re- 
main diflblved in the fame liquor as the acetous. 
Aaionof The treatment of uree by acids, which aft upon it in 
ujee. a manner very different from what they do on-other ani- 

mal fubftances, and the comparifons to that by beat, are 
the means which thefe chemifts employed to obtain t 
knowledge of it's conftituent principles, 
^hefuiphu- An aqueous folution of pure uree mixed with | of it'l 
weio-ht of diluted fulphuric acid, produced no effervef- 
cence. On a flight ebullition in a retort, it became 
covered with an oily and black matter, which fixed on 
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OMilifl^. The aftion of fire on tkis; matter prodoeed zio 
cnl5 as befbnr obferved, but a difengagemiei^t of carfao* 
nated hydragenoua . gas^ and a precipitate of earbon. 
T1it;pi«K]n£l m the receiver^ after the oleaginous adion of 
the fulpfaaric. acid, was a yellowifh" coloured liquor, ii^ 
whidi dark brown particles, evidently carbonaceousj 
were obfenred to fwim ; it's odour refembled that of the 
cmpyreumatk acetous acid, arifing from the decompQij>- 
tbn of an alkaline acetite by fire 3 it's favour was ihaip 
and hot, like that of difiilted oil. It reddened the tiniE> 
tare of tnmfole, without precipitating the foluble lalts.of 
barytes; hence it contained uo fulphuric acid. Satu- 
rated with lizne, it gave two falts, yiz. acetite and ben- 
2oatof lime. Hence the benzoic acid accompaxftes uree 
in it's cryftalline precipitation. 

During the firft adioa of the fulphuric acid on ure^ 
a part of this matter had imdergone another (pecies of 
decompofition, for the red refidual liquor of this diflilta^ 
tioa gave fulphat of ammonia in fufficient quantity. 
This (alt, however, formed in part by the union of the 
fulphuric acid to the ammonia, united to muriatic acid, 
fince the ammoniacal muriat evidently exifts in uree, .as 
is proved by the difengagement of muriatic acid efTcded 
by concentrated fulphuric acid, and that of ammonia by 
potaih. Yet a portion of uree itfelf is eonverted into am- 
monia during the double a&ion of heat and fulphuric 

add.. 

« 

On repeating thefe diftillations, the fame efle£Vs take 
place, but after the firft, there remains much uree unde^- 
compofed, and which is precipitated again in cryilals, on 
the addition of nitric acid a little concentrated. Hence 
the fulphuric acid, when weak and warm, converts, by 
degrees, uree into acetous acid and ammonia, feparates 
the benzoic acid it contains, and takes the anmionia from 
the muriatic acid, which it conceals in union ; at the 
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fame time it converts a porticfn into the ftate of oily and 

feparates a part of the carbon^ which colours^ and even 

Iff aaion renders the folution turbid, from which it may be coti- 

put efac- eluded^ that the fulphuric acid a£);s upon uree in the lame 

^^' ^^ner nearly as the flow or putrefaSive deoompofition. 

, The manner in which the nitric abid ads upon uree is 

the mod (ingular of all. It's power on organic fub- 

ftances is well kxiown, and tb& phenomenon it produces 

with uree has been already indicated by Cruickfhank in 

the remarkable precipitation it produces, which is one of 

the charafilers that particularly diftinguiflies uree from 

all other fubftances. 

This precipitate, which is lattiellated, radiated, white, 
fbining like fatin, foon becoming of flax gray, brown, and 
even black, in fufficient quantity to fill the veflel, and 
convert all the urinary liquid into a folid and cryflalline 
tnafs, in a few feconds, and even at the moment almoft 
as the nitric acid, fomewhat (Irong, is poured on urine, 
evaporated to the confiftence of firup^ or on a folution 
of uree fufiiciently concentrated^ to be of that confiftence, 
is a phenomenon unknown to chemiftry in treating ani- 
mal fubftances v^ith the nitric acid* To determine the 
nature of the precipitate, it was cautioufly heated, it be- 
came foft, and melted like oil 5 a briflc effervefcence took 
place, and part was convei'ted into nitrat of ammonia. 
Hence this cryftalline depofit is a compofition of uree 
and nitric acid ; it is not pure uree feparated from it*s 
folution by the acid, but the product of an intimate 
union, which does not take place between any other 
acid and uree, and hence ought to be looked upon as pe- 
culiar to the liitric acid. 

In order to determine the aftion of very concentrated, 
and very diluted nitric acid upon uree, aflifted by heat, as 
was the cafe with the fulphuric acid, the moft concen- 
trated nitric acid, particularly that more or lefs impreg- 



Concen- 
trated^ 



xnted with nitrous gas^ being poured on folid uree^ ex- 
cited a confiderable efTervefqence tod much heat| the 
Isatter rofe up^ fwelled into a foam^ melted into a deep 
led liquor^ part rejected or thrown out of the veflel by the 
numerous bubbles of nitrous azot and carbonic acid 
gafes^ which are difengaged with impetftoiity. It ap- 
peared as if the mixture,^ agitated and boiling, was going 
to inflame, and yet this violent a&ion cpnftantly ceafed, 
the mafs funk, and there only remained a portion of 
white yellowifli concrete matter, with a few drops of a 
red liquor. If this refiduum be expofed to a lively heat, 
it detonates, and inflames in the fame )vay asammoniacal 
nitrat. In this procefs, therefore, the uree is decom- 
pofed and converted into carbonic acid and ammonia; 
but there is nothing of an oily nature ; the decompofi- 
tion, however, being too rapid to determine the produfts, 
it was better obferved during the flow a£lion of the di- 
luted nitric acid. 

Upon uree cryftallized by evaporation of the alcohol, DHyj^^^ 
and deliquefced fo as no longer to be of a thick firupy 
confiftenee, was poured an equal part of nitric acid, red- 
dened by nitrous gas, and at 1460 of concentration, 
united with it's weight of didilled water, in a tubulated 
retort j but the effervefcence being flill too great, another 
equal portion of water was added. After this, the ho- 
mogeneous, brown, and liquid mixture, only produced a 
flight and gradual effervefcence, but conflant and with- 
out interruption. The retort was placed on a fand bath 
which was gently heated, and kept at the fame degree 
during, the procefs, which lafted nearly two days. The 
moft remarkable phenomenon is the difengagement of 
gas, which is conftant and regular, the quantity of which 
amounted nearly to 24 cubic decimeters ; more than | or 
95 grains belonged to the uree, as will appear, which 
make nearly j of the matter employed. 
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During the firft dayy more than 18 cubic decimetenof 
gas came over; and even to theqtta&tity of 10 or is cubic 
dechneters it was conipofed of aaot and carbonic acid 
gafesy which lad was known by means of a lye of pure 
potalb. As to the fix cubic decimeters of this firft part 
of the diflillation, the azot gas was replaced by atmofpbe- 
ric air. 

The fecond day, nearly fix cubic decimeters of gas were 
obtained, mixed with the oxyd or nitrous gas, and carbo- 
nic acid ; the liquor was never carried to ebullition, and 
the uniform eflervefcence was conftantly maintained bf 
very fmall bubbles, equally difengaged from the whole 
furface of the liquor. 

Towards the time when the produftion of azot gu 
ceafed, the colour of the liquor, until then red, becoming 
weaker, pafied to a yellow colour, and there was no preci- 
pitation, no black fiock, nothing of a carbonaceous na- 
tmre to be feen. 

At the fame period, the portion of gas infolublc in the 
lye had a ftrong odour, and produced tears from it's irri- 
tation. It communicated this odour to water, and refem- 
bled the febacic, or rather what Berthollet calls the oxy- 
genated pruflSc acid. This gas, which appeared by ibc 
eudiometer to be a mixture analogous to atmofpheric Aj 
holding a little pruffic acid in folution, only arofe after 
the cefifation of the azot gas, and at the moment the ni- 
trous gas became evident. 

At the end of the fecond day, the matter becoming 
thick, and affording, with difficulty, a vapour to be con- 
denfed in the receiver, inflamed with a violent explofion, 
and a fat carbonaceous matter remained, which gave the 
water, with which it was lixiviated, a very fenfible odour 
of pruffic acid, and of ammonia, with the property of 
precipitating red folutions of iron in the form of Prpflian 
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lue. After this a&ion of the water, the coal formed 
learly the S40th^ or O.00445 of the weight of the uree. 

In the receiver there was a greenifli yellow liquor, 
ntf acid, upon which fotne oily particles were feen, 
vhilft the penetrating odour announced it's nature to be 
that of the gas. 

In fpitc of every care, thefe cheBfiids experienced 
I pretty confiderable lofs during this experiment of 
the decompofition of uree by fire and the nitric acid^ 
wkich appeared from the flrong odour it diflfufed in the 
laboratory ; but at the fame time, the action of the nitric 
tcid on this fubftance alone fhows it to be different from 
every other animal fubAance, it's mode of decompofition 
Jieing limited to the abundant extrication of azot and 
caii>onic acid, and to the formation of ammonia and 
pmffic acid. As to the atmofpheric air obtained toward 
the end, it arifes firom the decompoiition of the nitrous 
p$j and a portion of oxygen gas fet at liberty. Every 
dliqg, therefore, during the a&ion of this acid, announces 
the iirde to be a fubflance furcharged with azot, befides 
coiUaii^ing hydrogen and carbon Angularly difpofed to 
be converted into ammonia, as well as the eafy fepara- 
tipn of a great quantity of azot become free and capable 
of taking the elaftic ftate. It's conftituent principles are 
likewife cafily detached in a gafeous form, and it ap- 
|)eajns to have a decided tendency to be fooner and more 
perfci^ly decompofed by flrong reagents than other fub- 
fiances. 
The ad:ioi| of the tiitrjc apid, therefore, as well as that 

of caloric, proves uree to be a fubflance containing a 

• . t 

great quantity of azot, and the compofition of which 
partieularly conceals the union of this fuperabundant 
principle with hydrogen, carbon, and even oxygen. As 
to the fmall quantity of benzoic acid, and muriat of am- 
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monia, which appears conftantly to accompany urce, they 
are loft during the procefs. 
TTie oxyge- The muriatic acid has no fenfible cffeA on uree ; biitin 
adc^acS""" *^ oxygenated ftate, partially decompofes it in a fingular 
manner. Some uree of the confiftence of firup, being 
diluted with four parts of diftilled water, and put into one 
of Woulfe^s bottles, to which a fecond was adapted fiiU 
of water, and terminated by a tube plunged under a glafe 
▼efTel, fome oxygenated muriatic acid gas was made to 
pafs through it at the moment of it*s produflion. The 
liquor was of a deep bro«rn, but tranfparent. The 
gas paffing in great abundance in blebs, was fpeedily 
diflblved ; fmall brown flocks, clearer than the ' liquor^ 
were feparated, which foon became yellow, and ad- 
hered to the fides of the glafs like a concrete oil. , The 
liquor, which always flopped and diffolved the gas, 
foon became of a white beer colour, the flocks yeillow, 
V and thofe that were precipitated were found after the 

procefs to keep up an effervefcence for five days, although 
the gas had only been communicated a few hours until 
the faturated liquor reftifed to diflblve it. Six cubic 
inches of gas were, however, only collefted, a third of 
which was carbonic acid, and the two others azot gas; 
the oxygenated muriatic acid difengages much Icfs gan 
from uree than the nitric acid, and fixes rather than vo- 
latilizes it's principles; for it appears, that although there 
was an excefs of this reagent in the folution, a great part 
remained untouched ; and as the liquor at the fame time 
contained a fufficient quantity of free muriatic acid, it 
was found that one portion of the oxygenated muriatic 
acid gas was firft difliblved in the liquor, and precipitated 
a part of the uree ; that foon afterward a fecond portion 
of the fame gas reaftcd, upon the flocks of precipitated 
uree, difcoloured them, difengaged the azot, confumed 
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a part of the carbon; in (bort, decompo feci them, xind. 
at the fame time pafled to the ftate of ordinary muriatic 
acid, which fixed and retained in the liquor the greateft 
part of the uree, by defending it from the a£lion of a 
fre(h. quantity of oxygenated muriatic acid. . H^re the 
influence of this reagent ended, (lopped on the one fide 
by the converfion of about one fixth part of the uree Se- 
parated from the water intQ carbonic acid and azotgafes^ 
and into a fat matter compofing only two or three hun- 
dredths of this one fixth d.ecompofed ; and on the other 
fide, by the Saturation gf five fixths of this matter by the 
ordinary muriatic aqid. r 

.Uree is very foluble in alkaline .lixivia, and appears to Uree treat- 
have a ftrong.attraftion for faline bafes. Triturated iti a lisan/faiu. 
thick and foft ftate with a lye of cauftic potafh, a ftrohg 
odour of ammonia is immediately perceived. 

The fame takes place with the carbonats of potafh o)r 
foda } and as lime,' barites, and in fome meafure mag* 
n^fia produces the fame effe^; it follows that this anU 
mal fubftance contains muriat of amnionia, which thefe 
bafes decompofe* Another eflfeft is, -however, produced 
when folid or foft uree is rubbed with dry cauftic potafh 
in, powder. It's mixture becomes vet-y warm, there arifes 
fo. large a quantity of ammonia as to make it^s formation 
evident 3 whilft by the carbonats, it is only from the 
muriat contained in it. The mixture likewife, become 
of a very brown colour, lets a fubftance efcape from it*» 
(urface, which is equally coloured, and has. the appear- 
anceofan empyreum-^tic oil. From this it appears, that 
potafh quickly decompofes uree, but it was necelTary to 
procure a further decompofition by heat. 

One part of uree in a firupy form, with two parts of Bypotarti 
pure iblid potafh, difTolved in four times the quaiitity of ^^^^^"''^^* 
diftilled water^ were poured into a tubulated retort, to 
which a receiver was applied filled one fourth full of wa- 
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ter. It Was then heated^ and during the procefs it mu 
found that the uree was decompofed in a fimilar miailier 
to that €fr66t^d by the fulphuric acid^ or the fponttoeom 
decompolition of uree when it's' folauon is placed in a 
mild temperature. The uree is changed intt> ammonis^ 
and the acetous and carbonic acids ; the benzoic acid is not 
changed during this decompofidon^ but is found ambngft 
the diftilkd produfts. Hence the ^extreme • tendency t)f 
the uree to be converted into ammonia^ and carbonic and 
acetous acids, renders the pow^ of the alkali of pik*odacing 
ammonia from animal fub'ft&ces more energetic and 
rapid, which tbefe chemifts have called mnfrntttazatiHt^ 
fuid which arifes from the abundance of azot cofitained in 
uree, and the fmall quantity of hydrogen 5' two circum- 
flances which particularly charafterize it, for in sdl the 
procefles to which it is expofed, it is found to contain ^ 
much more azot and lefs hydrogen than any other anitnil 
matter. 
Vnited with According to thefe cheihifts, the muriat of foda ob- 
tained from urine is in the form of oftoedral cryftals, 
whilft that of ammonia is feparated in the form of cubes. 
Many errours arifing from chemills having been decerml 
by their form, in taking the muriat of ammonia for that 
•f foda, and the latter for the former, Fourcroy and Van- 
quelin found, after a great number of curious experi- 
ments, that the variation of their form, or the converfion 
of the primitive cube of the muriat of foda into an ofloc- 
dron, and that of the primitive oftoedron of the mariat 
of atnmofciia into a cube, is owing to the conibination rf 
thefe falts with the uree. This property, the firft of the 
kind hitherto obferved, and which they confider as cmcof [* 
the moft extraordinary in the analyfis, fupplied them 
with a charafter of this animal matter; "and itisa&ft k 
now well afcertained, that uree diffol vcd in the fame wa- ^ 
\w with the two muriats changes their natural form by i 
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combining With eacbj and penetrating thelaminas of their 
cryAalf. 

. Although the chemical examination of uree is at pr^« Recapimia- 
fentvery incompIetCf and only comprehends it's ana- 
lyfisy without the leaft attempt at the fynthefis, it re- 
nains to colleft in a rapid point of view the properties it 
ptefeatedj and the means they afforded of determining 
it*s nature^ the proportion of it'^ principles^ and a com- 
piiifon with other animal fubftances. 
- A« A fliining cryftallized mafs compofed of yeIIo\vi(h 
lameHse or tablets contra&ed in the centre, or of grains 
muted. and condenfed; it's deliquefcent parts always 
bn>wn ; an immediate feparation from ftrongly evapora- 
ted urine^ on cooling, or from alcohol, containing it and 
imilarly evaporated and cooled; a garlic urinous odour, 
^0f an infupportable feUdity, weakening thofe >\ho are for 
{uDe time expofed to it ; a ftrong, penetrating, and (harp 
bvour; adhering to the veffels which contain it, and To 
hird as to be cut with difficulty ; fuch are the phyiical 
pioperties which charafterizt and diflinguifli it from 
other animal fubftances. 

B. Qaick fuiion, rapid intumefcence by fire, volati- 
lixation^ and difagreeable odour on being ftrongly heated^ 
ofy deftruAibility by diftillation on the open fire, enor* 
nxius produ&ion of carbonat of ammonia, exceeding 
tvo thirds of it's weight, conftant veftiges of pruftic acid, 
very little carbon, muriat of ammonia forming tnore than 
one fixth of it's mafs, and fome hundredths only of ben* 
loic acid ; fuch is the manner of it's decompoiition by 
iies^ which places utee in an order of fubftances, of 
which no other analyfis by fire has given an example*^ 

C 60 ftrong an attradion fgr water, which it imme* 
diatdy takes from the atmofjphere, as to become foft and 
iBtll on it's furface ; a clammy and firupy ftate, with 4 
deep brown colour^ owix^ to this deliquefcenoe, fo that 
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the difference between this boneylike portion^ and tire 
cryftallized portion beneath^ might incline a perfoa to 
think them not the fame ^ rapid folution io fmall quanti* { 
ties of water^ it's various colour according to the pmpor- j 
tion of water, from a reddi(h brown and almoft black, to : 
a lemon or {lightly orange, which imitates at the will of 
the chemift every poflible urine, from th€ paleft to the 
. higheft coloured ; decompofition, converfion into carbo« 
nat of ammonia by hot water even before ebullition, pro* 
vided it's a£bion be long continued ; thefe feries of phe- 
nomena give uree a very di{lin£t place amongft anima- 
lised fubflances. 

D. Very ftrong fermentation, when it's very diluted 
folution in water is mixed with an animal gelaUpous or 
albuminous fubftance; fcarcely any when alone, and 
without any animal matter' that can ferve as a ferment^ 
formation of carbonat and acetite of ammonia, produfis 
of this fpecies of putrid fermentation, fource of the rapid 
putrcfaftion of urine, of the noifome odour it diffufo, 
and of the various fpecies. of changes the different matterj 
it contains undergoes ; thcfe, as well as the preceding 
charaftcrs, likevvife fcrve to determine the nature and 
properties of uree, 

E. Slow converfion into acetous acid and ammonia^ 
by the fulphuric acid aided by heat ; fudden precipita- 
tion by ftrong nitrous acid from it's concentrated folu- 
tion into (hining lamellated and iilkylike cryftals ; flow 
decompofition 5 almoft perfeft fufion into carbonic acid 
and azot gas, extremely abundant, and which are difen* 
■gaged for a long time by the adion of the weak nitric 
acid, affifted by a gentle heat; decompofition into ammo- 
nia and carbonic acid by oxygenated muriatic acid, and fo- 
lution and prefervation by the common muriati'c add, 
which fhow it to be a very different compofition frow 
other animal matters. 
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' F. Lftftlyj rapi4 folution by potafh^ and converfion 
into carbonat and acetite of ammonia^ by the united 
affion of a weak heat^ and of fixed alkali ; intimate 
union with the muriat of foda^ the cubical form of which 
it changes to the oS;oedraI^ and vice vnfa, with the 
narial of ammonia ; thefe leave no doubt on the pecu-> 
liarnaturttof ureft. 

'^The remarkable diifererices which uree has prefented 
4iiring it^s analyfis are manifeftly owing to the great 
qotntity of azot it contains, but to have a fatisfa£iory 
knowledge of it's nature, it is neceflary to determine 
the proportion of it's different principles. With this 
new, it has been found, that the products of It's dif- 
tllation anfwered to the refults of the other kinds of it's 
ilecompofition. . 

It has been before obferved, that 288 parts of uree Component 
aflbrded by means of heat 200 parts of carbonat of ^^ ** 
tmmonia, ten parts of carbonated hydrogenous gas^ 
<od feven of a coaly refidue, which with three parts of 
Ml, left 68 for the niiiriats of ammonia and of foda, and 
jkenxoic acid, matters which, although they condantly 
tccompaily this fubftance, thofe cheniifts regard as fo- 
reign to it's nature. Hence it is neceflary to reduce 
188 parts of uree extrafted from urine by evaporation, 
adit's treatment by alcohol, to 217 of real urinary 
Diatter, 200 of which are converted into carbonat of 
tmmonia, ten difengaged in the form of carbonated hy- 
drogenous gas, and ten of fixed coaly refidue. Now 
900 parts of carbonat of ammonia, fublimed and cr)*f- 
hdlixed, being' formed of go of carbonic acid, 86 of 
Immonta, and 24 of water, and each of thefe three uri- 
tiaiy compofitions being reduced to it's conilituent prin- 
nples,' it follows, on adding to the carbon of the carbo- 
lic acid the coaly refidue, with the addition of the three 
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qtiAntities of hydrogoi contained in the ammonia, in Ae 
^ater, and difengaged in gas, as well as that of dn' 
oxygen forming part of the water and carbonic acu^ 
"^tbat the 917 parts of uree really contain 85, d of oxygen^ i 
09,4 of azot, 39,9 of carbon, and 30,9 of hydrogen f 
which make very nearly for the 100 parts of this animal 
matter 39,5 of oxygen, 89,5 of azot, i4,7 of car- 
bon, and 13,3 of hydrogen. It is, however, to be ob« 
ferved, that of the 39i of oxygen there are about 11 ,0f 
which belong to the water perfectly formed, as well ai 
two of hydrogen, lb- that the azot is the predomioiBt 
principle of uree, both as to the phenomena it prefcntii 
and in the proportion of . it's confiituent principka; 
hence the long eifer\^efcence it makes with the nitnc 
acid, and the quantity of ammonia it aSbcda in emy 
(^ecies of it's decompofition ; and although the hydragea 
is in fmall quantity, it is more than fufficient to the 
formation of ammonia, and the excefs is difengi^ in 
a free (late, carrying with it a little carbon, rather than 
enter into an oily combination, becaufe the carbon finds 
a fufficient quantity of oxygen for combuftion; thus 
there can be no oil, and in reality only a few flight < 
traces of it are to be feen in the diftillation of uree. 
Thefe circumflances prove it to be a compofition ready to , 
pafs into the (late of carbonat of ammonia whenever the 
equilibrium of it's parts is the leafl broken, and to be de* 
flroyed by the fmalleft efforts. 

It's utility ^ knowledge of the properties and nature of uree na- . 

confidered turallv leads to endeavour to find ou^ the infliience it may 

in a patho* ; . , • ■ 

logical view, have in the animal (economy, and in the theory and prac- 
tice of the chemical arts, in which, urine is employed. 

The greater part of phyfiologifis have looked upon 

urine as a faline lixivium, as the natural evacuation of the 

fails introduced into the fyflem with the aliments, or form- 

• ed by the aftions of life. Boerhaave, however, regarded 

urine as an excretion of much more importance than 



I 

J 



» 

imrely canyiag away fimple faline matters; he announced 
it to be a. means of expelling the portion of our humour^ 
teading to putreffi&ion, and difpofed to bring tbe^otbei^s 
ivio the fame'feptic decompolition ; but this* beautiful 
i^.o£the Leyden profeflbi? was not attended to. 

The difcovery of uree by Fourcroy and Vauquelin, 
ooofimung in fome refpeiSls the firft idea of Boerhaavei 
i fiQOeftiog at tbe fame time the falf^ notion of 2,n animal 
oil which he had conceived^ affords a more exafi expli* 
eauon x)f the urinary evacuation. It appears to be an 
excrement of a peculiar nature, and very different from 
toy of the others. Thje great quantity of azot it con- 
tains evidently confirms it to be an evacuation of this 
principle, and in this refpe£l, the kidneys may be looked 
upon by the phyfioIogiAs as the excretory organs of the 
' I20t, in the fame manner as the lungs are of the carbon 
•nd the liver of the hydrogen. Until this difcovery, the 
way was unknown by which this principle was evacu* 
ated, which from it's prefence diftinguiihes and charac- 
terizes the animal parts, and confequently is fo apt to be 
Aiperabundant in the body. The myflery is now unra- 
velled. This azotic matter is feparated from the blood 
earned by the renal arteries, by which means the vital 
fluid, on lofing the fuperabundance of this principle 
preferves the equilibrium of it's compofition fo neceflary 
to it. One of the moft remarkable properties of uree 
being the formation of ammonia, and this being one of 
the mod chara£teriflic produ£ts of putrefadtion, it is 
natural that Boerhaave, whoobferved this abundant am- 
tnoniacal prpdu£i;ion in urine, (hould have looked upon 
this liquor as charged with a matter extremely putref- 
:ent, and as conveying out of the body the caufe, which 
f fuffered to remain too long a time would be produ6liv^ 
>f a feptic decompofition. Although there is no pofi- 
ivc experiment ^n the fubjeS, it. is very probable a9- 

*»4 
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cording Id thefe chemiftd, that when the urce is not<ft> 
parated from the blood, the excefs of it's elements, and 
efpecially of the azot in our humours, is very capable 
of giving rife to difeafes, and particularly thofe of a pu- 
trid kind, ftnce the prefent knowledge of chemiftry at* ^ 
tefts that organic bodies are more fufceptible of putre- 
faftion according to the quantityof azot they contain, 
froni the multiplied attraSions it's prefence produces in 
their component parts. 

This funfition of the kidnevs to deazotize in fome 
meafure the humours, and perhaps even the folids of the 
body, demands the attention of phyficians ; for the urine 
^ay be looked upon in future, not only as an evacuation , 
of the fuperabundant phofphats, but of a matter very 
much difpofed to the putrid ammoniazation ; and it may 
be of confequence to be able to determine the proper^ 
tion and the (late of the urch in this excrementitial liquid ; 
to eftimate it's different quantities, and it's nature in 
different difeafes ; to determine more particularly the fpe- 
cific gravity of the urine, where the uree, five or fix times 
greater in quantity than all the other falts which this 
fluid holds in folution, has the grcateft influence; to feek 
in the degree of colour the proportion of this fubflance ; 
to analyze it where this matter appears to be entirely 
wahtingj as in hyfttric or hypochondriac difeafes, and 
convulfive and nervous aflfeftions, and where it is more 
abundant than ufual, as at the end of fome fevers, in 
difeafes of the liver; andlaftly, to examine it's relations 
with the uric acid, a great abundance of which Scheele 
had obferved in urine at the time of a crifis. Refearches 
like thefe may be very important in the folution of many 
phenomena relating to pathology, which at prefent are 
riot to be explained, although thefe two chemifts have 
riiade the attempt. Tt is thtfir opinion, that when urine 
remains too long in the bladder, a« in retention, it con- 
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ra£U an amxDoniacal acridnefs, which is manifeft from 
1*8 ftrong fetid odour, and brown colour on being e va- 
cated by'art ; tliat it is to this formation of ammonht 
tbe infuppbrtable pain is to be attributed which theFe 
patients often experienced; and Ais is proved by the ia- 
jeftion of water flightly impregnated with ammonia into 
the urinary canal^ an experiment which Dr. Swediaur 
jbund to be a good imitation of the blennorrhagia from 
the irritation and mucous fecretion it excited. . ^ 

In old people, where the fenfibility and irritability of the 
fibres of the bladder are weakened, and who often die in 
tonfequence, the' urine which remains too long a timfe 
becomes in the fame manner ammoniacal and fetid ; it- 
flows in a turbid, vifcous and ropy flate, from the gela- 
tinous mucilage which the addition of ammonia feparated 
ftom the acid that holds it in folution in the natural 
ftate. The fame phenomena fonietimes take place in 
the pains and urinary ftoppage occafioned by the pre- 
sence of a calculus in the bladder. The urine after cal- 
cdous tortures is often rendered thick, and in fome points 
glairy as glue, the chemical effeft of the ammonia 
fcrmed, and of the feptic change the uree has already 
nndergone in the bladder. The fame happened with 
three calculous patients, to which tbefe two chemids 
bad adminiftered by injeftion a very diluted folution of 
potafli; the urine flowed glairy, and fo loaded with 
flocks as fomStimes to flop the catheter. Four patients 
with the gravel, for which they took for feveral days a 
few drops of lye of potalh in fome linfeed water, had 
their urine rendered equally thick and ropy from the 
idion of the alkali upon this liquid. 

With reipeft to the application of the' difcoverj' of it»« appU - 
iree 19 the arts, it maybe divided into four principal ^^[*"" ''^ ^ 
»arts. 1. The artificial formation of nitre. 2. The 

» 

■mploy ment of urine in* the procefs of fcouring woollens. 
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3;. The ejitii^fkioa of animoni^ 4f, Tbj^ extrai&ioa of 
jf^uflal of aaamoDia from it. 
1 In male ^ ' M^^uiiEiflurers of faltpetrt^ h^ve k>9g ago ohkrred, Uutf 
iiig uitre. foft ftonp^ arable ground^ eartfh impregnated with uri^e^ 
fbon became loaded with this fait : hence they preferred 
materials of this nature to all otberg. Thus inuSwitzer- 
land 4n4 Sweden the urine of cattle is jpi^de ufe of in 
Ih^ forfiiation of faltpetre, and in feveral artifTcial oitre 
manufactories in^rance^ the earthy mixtures^ and the 
relics of vegetables and animals ibr that purpofej are 
moiilened with urine ; from which it is evident^ that this 
liquid contributes to the formation of the nitric acid^ 
from the confiderable quantity of azot that enters into the 
compofition of uree^ one of it's properties not to be ex- 
ceeded by any other natural fubftance. The cohtad of 
the atmofpheric oxygen^ and of feveral vegetable mat- 
ters, appears to prevent, in the making of faltpetre, the 
formation of ammonia in uree, and to determine that of 
the oitric acid, 
t. Scottiins 2* The ancients made much more ufe of urine in 
^'* cleanfing woollen ftufTs, particularly white ones, than the 
moderns ; and it appears that for this purpofe it was ne- 
ceflary to keep it a longer or (horter time before it wa$ 
ready. It was anciently collefted in Rome, as mentioned 
by Pliny, Martial, Macrobius, &c. for the ufe of fcour- 
er^, who were obliged to refide either in the fuburbsor 
in fome of the frequented ftreets, from the nuifance the 
putrid urine occafioned. According to Suetonius, the 
emperor Vefpafian put a tax upon it, as his hiftorians 
tell us, urina ve£Iigal commentm eft : it continued two 
centuries, till the time of Anaftafius ; and we read alfo 
of veSl'tgal pro urina jumentorum et canunty which was ex- 
acted from every perfon who kept cattle. It is colIeSed 
for the cloth manufaftuvers at Leeds, HaTifax, &c. un- 
der the name of oldlant. 
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Every' thing proves that the putrid urine thus ufed 

iSbed by the aminonia that was formed^ and that it was 

pidbable to fixed alkalis^ as they were known to change 

the texture of the wool^ whilft ammonia does not fen« 

fiUy affeA either it's (Irength or it's nature. 

3. The^rt of extra£iing the ancient volatile fabj or the Making of 
carbonat of ammonia fublimed from urine, has been *»™°^a. 
long known. It was pra£lifed towards the end of the 
. fcventeeth century ; and the theory is well explained from 
^ iknowledge-of the nature of urine. It is well known 
to afford it in large quantity after putrefa(9:ion ; but it is 
Mcefltry to remark, on it's ammoniaca? converiion, that 
vhm urine has been (Irongly evaporated, and to drynefs, 
it DO longer gives fo-much carbonat of ammonia by fer- 
mentation, even if the fame quantity of water be added 
M exified before. This arifes from the feparation and 
defiruAion of a gelatinous or albuminous animal mat- 
ter during the evaporation, which before ferved it as a 
fannent, and enforced tJie formation of the ammonia ; 
vkilft abandoned alone, and without a ferment to it's 
fpoataneous decompofition, the uree which undergoes 
U difficultly and flowly, in part pafles to the ftate of aee^ 
^ acid, which diminifhes in proportion to the quantity 
of* ammonia. Hence the great advantage of letting the 
Wine become putrid, inftead of evaporating it when frefli 
Jn order to obtain the carbonat of ammonia* 

4. LafUy, the extraSion of muriat of ammonia, al- ^ Exiraau 
^ugh fome chemifis, and efpecially Ronelle, junior, o" of m""it 
■early denied the exiftence of it in human urine, having 
•*n concealed by the cubic form which the uree gave 
'^» This is eafily feparated from the refiduum after the 
^^\^t is advanced in piitrefaftion, by means of heat, 
•^ng found almoft in an ifolated ftate; bcfides, the ufe 
^f carbonat of ammonia, ^ fo abundantly furniffied by 
fl^ fermented liquor, in decompofing earthy muriats. 
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may be confidered as (ingularly incrcafing this produ&idn 
of ammoniacal muriat, and in this refpe& the natural ' 
deppmpofition of uree or urine is one of the moft rich 
and ufeful materials in the manufai^ures of falts. 



URINE OF THE RORSS^ &C. 

Uriiie of the It Js ^ very peculiar faft, and firft announced by Roucllc, 
that the urine of animals which feed on vegetables con- 
tain no phofphoric acid, but a much greater quantity of 
extraftive matter than the human. Giobert, on the con- 
trary, affirms that the urine of horfes is nearly as proper 
for the making of phofphorus as the human ; but he 
has not fupported his aflertion by any pofitive experi- 
ment, and Fourcroy has proved that the acid which fup« 
plies the place of the phofphoric is the benzoic. 
Examined According to Rouelle, the urine of the horfe has a pe- 
^ ^^ *■ culiar fniell, approaching very much to that from the 
cow. It is in general turbid, either when firft voided, 
or a little after j expofed to the air, it foon becomes co- 
vered with an earthy pellicle, which, when broken, falls 
to the bottom, and is fucceeded by another that con- 
tinues feveral days ; twelve pints of urine often afford fix 
or feven oimces of this pellicle. This uiine is very pitui- 
tous, which quality it lofes on being boiled. 

It always changes the blue of violets to a green, and 
both the mineral and acetous acids effervefce with it. 
The foapy extraft is in large quantity, the extraftivc 
matter is much greater in quantity than in the human, 
and that of the cow, and is black. This chemift ex- 
trafted neither muriat of ammonia, nor phofphoric fait 
from it, but like thofe of the cow and camel, he obtain- 
ed the digeftive fait of Sylvius, vitriolated tartar, and cal- 
careous earth, which he converted into lime. 
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Tbe urine of the horfe has heen examined by Fouircrby ByFourcroy 
ind Vauquelin ; they found that it contained a great quan- ^jueUiu 
tity of benzoat of foda, combined wi^h an oily matter ap- 
proaching to a refin ; that the nitric acid precipitated 
(ome white filky cryftals from it's alcoholine folution, 
the nature of which is unknown 3 and that this urine ii . 
compofed of 
0.011 of carbonat of lime, held in folution by the 
carbonic acid. ^ 

0.009 of foda. 

^ 024 of benzoat of foda. 
0.009 of muriat of potafli. 
0.007 of a peculiar animal orvegetable majLter. 
0.940 of water, mucilage, but no lithic acid. 
The urine of the cow, when frefli, has, according to u»ineofihe 
Rouelle, a very ftrong peculiar fmell, it has in general cameCby 
little colour, but becomes deeper oh being kept ; it his ^^^^^^^ ' 
then nearly the beautiful amber colour of the hutnau. 
It is often turbid as well as that of the caipel, from the 
quantity of matter it contains beyond the point offatura- 
tion. It changes the firup of violets green, and if expof- 
ed- twenty four hours to the air, very Angular cryftals 
are formed on the furface ; it effervefces with acids from 
the free vegetable alkali it contains; the volatile and 
fixed alkalis have no tS'tO, upon it. It contains the fa- 
ponaceous and extra£live matters like the human, but 
the firft affords more oil and no muriat'of ammonia, the 
remainder is alkaline, and efiervefces firohgly with agids^ 
which is ^lot the cafe with the human ; with refpeft to 
the fccond, it is more abundant, and on analyfis, affords 
the fame as the fird, viz. volatile and fixed alkalis. 

The fame chemift obtained from the urines of the cow 
i^nd camel, which refemble each other in many poijits, 
a fi*ee vegetable alkali, vitriolated tartar, digeftive fait of 
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SyJviuSy but no phofphoric falt^ at leafl be could obtsun 
none by the ordioiary methods. 

He alfo got front the urine of the cowy not ccmftantlff 
but at three different tinies^ a volatile acid fait in fmall 
needles, or very light filvery fliining leaflets, which fub- 
limed like the flowers of benzoin, and refembled them in 
tafte. It is little foluble in water, but very much fo in 
alcohol and ether. It chaises the (irup of violets to a 
beautiful red colour, unites to fixed alkali with effervef- 
cence, and is either decompofed or difappeara from pu- 
tridity, fince putrid urine never afforded this fait* 
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•A great analogy has been found to exifl: between the 
fluid emitted by cutaneous perfpiration and urine, and it 
has been cfbferved, thefe excretions mutually anfwer the 
famepurpofe.in many cafes, and we are therefore natural* 
ly led to coniider this vaporous fluid as of the fame nature 
as urine. Phyficians have found that it's qualities* are 
fubj eft to variation ; that it's odour is faint, aromatic; 
that it is alkaline, four ; that it's confidence is fometimes 
glutinous, thick, tenacious ; that it leaves a refidne on 
the flcin, and that it often tinges linen with various (hadet 
of yellow. Very few chpmical experiments have been 
made upon this fluid ; Berthollet affirms, that it reddens 
blue paper, and that this cS^Q, is produced more particu- 
larly from that which is procured on thofe parts affefted 
with gout. He thinks it contains the phofphoric acid; 
and Hcnckel faw a perfon whofe body during perfpiration 
was become phofphorefccnt. 

Pliny's Natural Hiftory. — Macquer's Wcerterbach 
von Leonhardi. art. Ham. — Fourcroy's Elements, vol. 



.iigiifli Tranfl. art. Urine. 17.88. — Haller's Elementa 

.-.. art. Urina. — Rouelle irr the Journal de Med. torn. 

NoK* 1773. — Encyclop. Method. Chimie. torn. I. 

- j4. art. Acide Ouretkj^t.-i—Sir le Sel fufible entiere 

utde rUrine humaine, par M. Foiircroy. An. de 

.turn* '7 • p* 183. — Pr<3fuft in gofierV JoiirMl de 

j^.l:76i.-^Kl&prothueber 4ie ]Sratur*d€8 Prouftifchea 

nltftDten Perlfaltzes, in Crell-s Chem« An. 1785v*— 

;hdlet fur I'Acide Phofphorique: de I'Urine, in the 

uu de PAcad. de Paris. 1780. — Memoiie Air la . 

cure de Rachitis. An. de Ch. p. 113. toifi. 18w— • 

ejtoer. vide ibid. No..7i.l>» 170. — ^Halle Obfervau 

les Phenom. et Variat. qui prefente PUjine ootifi- 

rfedans PEtat de Sante, Mem. de PA<2ad. p, 469. 

»}^j— Brugnatelli ueber den Bodenfatz des Hames iii 

tcirs.Chem. Annalen. An. i787-— Experimenta and 

Unmr of diftinguifhing feveral Difeafes by the Urinej 

y Mr. Cruickfliank. Philofoph. Mag. No. 7« Dec. 

7ji8.-i-Mcmoire pour fervir a l^Hiftoire NaturcfUe Chi- 

uqiie et Medicale de I'Urine hudnaine, &c. par Ie» Ci^* 

tocToy et Vauquelin. An. de Chjin. p. 80. No. 94. 

kdp. 113. No. 93. 
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Tk* ftieees n6t 6nly vary ih thrir cdniiftence in differ* 

eiit animalsj bttt even in tbe fame animal at difiereni 

' times^ and this variety 18 foimd to pafs through all the 

disgre^s^ firom a fluid (late nearly to a firm folidity« The 

Theii great cdloilt is ^ualty variable: in man it is more or left 

^^^^' yellow ; ih quadrupeds, as the horfe and cow, it is a dark 

green; in thepig it isgrayift; in the dog it is fometimes 

white, at other times black ; in fome kinds it is white 

like chalk, as in thofe particularly that live by fuftion, 

viz. the woodcock and fnipe ; in fome infefts it is red, as 

the bug and flea, whilft in others it is green* 

The odour alfo is various. It is generally more or Idi 
fetid, but in the cat it .is extremely fo,. and more fo in 
the carnivorous thau graminivorous animals ; whilil ia 
thofe of fome animals there is fcarcelv anv fmelL 

Since the faeces are the refufe of the food, by which 
animals are fupported, it is natural, however, to fuppofe 
lliat thefe differences muft arife from the nature and pro- 
perties of the food the animal takes in ; and this differ- 
ence of food will equally have an influence on them whett 
iubmitted to chemical analyfis. With refpeft to their 
colour, it generally arifes from a portion of bile they 
contain 5 and as to their fetid odour, Fourcroy is of opi- 
nion it arifes from the commencement of a putrefac* 
tion, wbich already takes place during their paflkge 
through the inteflines, although fome chcmifls will not 
allow of any fuch putrefa6lion. 

Some of the old alchemifts had an idea that the philo** 
fopher's flone was concealed in animal fseces, and on 
this account, many experiments. have been made, parti- 
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cularly upon the human, and thofe of quadrupeds ; but ' 

from the great obfcurity that is thrown over their wri- 
tings^ nothing fatisfaftory is to be learned from them. 
The oi>Iy chemift, according to Macquer, who has in- 
veftigated the nature of human faeces, is Romberg, and Human. . 
this unpleafant operation he undertook for the fatisfaSion 
of a friend, who affirmed, that a white oil, of no un- 
pleafant odour, was to be extrafted from them, which 
pofleffed the valuable property of fixing quickfilver in 
fitch a manner as to be converted into filver, Homberg 
found the oil, but it had no fuch effect on quickfilver. 

Fre(h human faeces, diftilled on a water bath, even to 
drynefs, afforded nothing but an aqueous, clear, taftelefs 
fluid, of a difagreeable fmell; no volatile alkali, how- 
iever, appeared, although it had approached to a putrid 
date, whilft putrid fubftances always afford it at the fame 
keat. 

The dry refidue, on increafing the heat by degrees^ 
gave a volatile alkaline fpiric and fait, a (linking oil and 
a carbonaceous portion remained, confequently the fame 
fubftances as other animal matters. 

The fame fort of faeces lixiviated with water, filtered 
and evaporated, afforded an oily nitrated fait, which 
fufed on red hot coals like faltpetre, and heated to a cer- 
tain point in clofe veffels, inflamed. Putrid excrements 
^ve an oil without colour or fmell. To this it may be 
^ded, that the faecal matter which Homberg analyzed, 
'Was from a perfon who had been fed on coarfc bread, and 
Champaigne wine* 

We learn from Haller, that the human faeces contain 
a fmall quantity of acid, which is found in greater abur>*^ 
dance in the ruminating clafs ; and Brugnatelli fpeaks of 
an acid exifting in the faeces of carnivorous birds ; thofe 
^ the dog) however, contain none of it. Thofe of ru* 
tntnating animals like wife effervefce with the ni trout 
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aeid, which is produced in a much ftrong^r degree with 
the faeces uf the dog, hen> and pigeon. In fome coun- 
tries it is not uncommon to make ufe of pjtg's dung in- 
fleadoffoap. 
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This is the matter contained in the inteftines of the 
foetus, that has not refpired, and which is rendered by 
infants a few hours after tfeieir l^irth. It is particularly 
found in the large inteftines, in the dupdemim, and even 
in the ilomach ; it is fometimes in coniiderable quantity. 
It is confequeritly the firft excrement that is formed, and 
it's origin has been almofl always attributed to the bile. 

It is of a brown, greenifh brown, or black colour, of 
the confiftence of liquid honey, or pretty thick firup, is 
vifcous and ropy. It is generally without any odour or 
favour,, hut fometimes it is (lightly fetid. 

Bordeu appears to have been the firft who has particu- 
larly attended to the meconium ; he has inferted into his 
medicinal analyfis of blopd the examination of this 
matter, made by Bayen and Deleurye, and it is from 
this article that Fourcroy, in his Syjieme des tonnaijfanas 
chimiques, has colIe<9:ed his materials for this fubjeft, of 
which the following is an account. 
Examinfd According to Bordeu, the meconium is commonly 
y or tu. ^^.J^l^Q^^ ^^y odour, but fometimes it has a difagreeaUc, 
earthy, mouldy fmell ; it is black in the large inteftines, 
and greenifli in the others ; it is more of a mucous tha^i 
oily nature, appearing to him to be uninflammable; there 
is ho predominant mark of acidity or alcalefcency ; it 
has, however, a faponaceous charafter, being both fo- 
luble in water, and in alcohol i He looks upon it as ^ 
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ilercoral matter, as the firft attempt of the aftion of the 
inteftines. 

After Borden, jBaj^en made an analyfis of this matter, Bayen. 
and although his refearches did not extend to any great • 
degree of minutenefs, they are fufEcient to give an idea 
of it's general properties. This liquid, analyfed by 
Bayen, was of a deep olive colour, without odour, and 
almoft without any favour, and of the confiftence of aa 
electuary, or thickened mucilage. It tinged linen yel- 
low, and this colour could not be extraftcd by water, 
although 4t took the fame yellow tinge. Diluted with 
fixteen times it's weight of water, it communicated it's 
cddur to it very flowly, and more .than one half of a 
grofs matter was precipitated, that on exficcation be- 
came brown. Heated in an iron fpoon, it fwelled, emit- 
ted at firft an aqueous, then an oily vapour, but always 
of a lefs difagreeable fmell than that of other animal 
fubftances ; it did not, however, inflame, although the 
fpoon was red hot. Exficcated on the water bath, it loft 
more than four fifths of it's weight, and became a brown, 
opake mafs, eafy to pulverize, exhaling a mild agreeable 
odour, refembling that of evaporated milk ; it was fome- 
what bitter. A little of this dried meconium, digefted 
with ten times it's weight of alcohol, gave it a deep yel- 
iow cx)lour,. and when evaporated, about one tenth of 
it's weight was left of a faffron yellow matter, bitter and 
tranfparent, perfe6lly refembling that which is extra£led 
from bile by the fame means. The refiduuni, undiflblved 
by the alcohol, was black, although it gave to water a 
fellow colour. The greateft part of the dried meconium, 
beated in a fmall glafs retort, afforded half it's weight of 
\(rater^ ahout one half of oil, fome carbonat of ammonia, 
«nd an elaftic fluid, which Bayen looked upon to be air. 
A coal remained, forming one fixth of the mafs ; which, 
on being roafted, aflbrded ftill more ammonia, became 
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iflctnerated on it's furface^ and hard at it^s centre^ it^ 
though expofed to a red heat five or fix minutes^ ani 
^ this is the cafe with all animal charcoal. When roafted 

longer^ it became friable, although it remained black; 
It had loft fomewhat lefs than half it's weight, and cffcr- 

• vefceJ with the nitrous acid. From thefe experimeotoi 
Bayen concludes, that the meconium is a real excre- 
ment, but milky, and already mixed with bile like that 
of adults. / 

Deicury*. Bordeu has likewile given fome obfetvations of Deleu^ 
rye on this matter, which to a certain point are oppo- 
fite to thofe of Bayen, as they announcj^ a fetid odour, 
whether from this liquid when heated by itfelf or with 
water. The &me perfon has obferved, that in tnany 
infants that died at birth, and from which he collefied 
the meconiun, he found the gall bladder contiuntng a 
liquid more inclined to a reddiih colour than that of the 
bile } in foeituaes dead before they had refpired, he {aasA 
no liquid in the flomach, only a gluey, reddifh coat^ 
and the fame in the fmall inteftines ; in the coecum the 
coat was white and thick ; in the colon it was ftill thicker, 
but brown and refembling the meconium, particularly 
near the re<5lum/ The internal coat of the colon was 
fpotted with the brown fhade of the meconium, and very 

. difficult to clean ; the re^Slum was full of vifcous meco- 
nium, difficult to take away, and it obftinately preferved 
the colour of this excrcmeniitious liquid. 

Thefe fafts Bordeu thinks are fufficient to conclude 
the meconium to be the purcft part of the bile, accumu- 
lated in the liver, becoming black in proportion as it lofes 
it's water, tinging all the membranous parts to which it 
adheres of a yellow colour, emitting particular emanations 

.to the furrounding parts, mixed with mucous, ftomatic, 
and pancreatic humours, and forming acofumn of matter 
upon which the inteftines are moulded, and from which 
Ihcy take their forpfi. 
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The enlightened chemift needs not be informed, that 
ihc experiments and obfervations on this matter arc at 
ftrefent infufficient, to produce any fatisfaAory conclu-^ 
Sons as to the ufe of it in a pathological point of view. 

It now remains to give fome account of the experi- 
ments on the dung of other animals. 

Vauquelin having obferved the great quantity of car- Vauqwe. 
bonat of lime, which is daily formed in the oviduft of *'"'* ^*P®" 

' ' > riments on 

hens tliat lay, and the extreme quicknefs with which this '*>«' excxe- 
earth is depofited upon the fubftance of the egg, was in- poultry. 
ducedtamjake fome experiments on this fubje6tj being 
convinced that this matter was previoufly feparatcd from 
the blood by the kidneys, and afterwards carried iuto this 
OTgan by fome liquid that ferves it for a vehicle. 

On calling to mind that the urines of the cow, the 
horfe, the camel, the rabbit, and in general of alt herlfi-- 
jfofjous animals, contain carbonat of lime, without any 
mixture of phofphat of lime, and that this lad remaiI^ 
almoft wholly in the refiduum of digeftion ; it will not be 
aftonifting, that hens which are nouriflied with matters 
of the faipe nature Ihould only furnifh carbonat of lime 
in tl^eir urine, particularly on refje^iing that their bpmt 
excrements only contain very little qf this calcareous 
f^lt, and fparcely any thing but phofphat of IJme, al- 
though tbeir aliments afford much more carbonat of lime 
than phofphat. It appears, therefore, that durjng thi 
s^Q, of digeftion, fome carbonic acid is formed from the 
alimentary fubftances, which diflblves the lime, and fa^ 
vours it'^ paifage into the circulation^ from whence it is 
afterwards feparated by the kidneys, and carried ipto the 
ovidu£l, where, by a pecujiaf af^nity, it attaches itfelf to 
the fubftance of the egg. 

Vauquelin found that nine egg (hells weighed, accord- Weight of 
ing to the new weights, 44,796 gramms, which, divided '^'^ *' 
by 9 s=r 4,997 ^9T ^Ach (hell. Thus a ben which b^ 
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laid 90 eggs in four months and a half^ muft lutve fom* 
ed in that time 447^9^9 gramms of carbonat of limc^ 
excepting the dedu£tion of the gluten^ which unites tbe 
calcareous parts. 
Quantity of xhefc 44w96 cramms of egg (hells, calpined to black- 

animal glu- ^ ^'^ 

ten. nefs, loft S,321 gramms; the refiduum difiblved in the 

nitric acid with great effervefcence^ and with an odour of 
fulphureous hydrogen, there remained 0,217 gramms rf 
coal. 

The nitric folution was while ; having boiled it a faffi- 
cient time to deprive it of the carbonic acid that might 
■ have combined with it during the folution, fome ammo- 
nia was mixed with it, and 0,58 of a gramm of phofphat 
of lime were obtained; thus there remained 40,178 
gramms of carbonat of lime, from which it appears, 
t.hat KPOO parts of egg (hells are formed, 

1 ft, of carbonat of lime ., . 896 

2d, of phofphat of lime 57 

3d, of animal gluten 47 

Total 1000 
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Medium The weight of eggs vary according to the fort of hen, 

^"^ '* according as the laying is more or lefs accelerated, and 
various other circumftances ; but from a number of ex- 
periments Vauquclin fixes the medium term at 58,111 
gramms. Hence a hen that has laid 130 eggs in fix 
months, which is pretty common, has formed 7486,22(J 
gramms, or 7 kilogramms, 4 heftogramms, 8 deca- 
gramms, 6 gramms, and 226 thoufandths of a gramm 
of matter employed in the formation of thefe eggs, of 
which 641,685 gramms are to be fubtrafted for the 
(hells ; there remain then for the fubftance of the egg 
itfclf 7333,793 gramms, or 14lb. 15oz. 7drs. 8grs. 
p.jngcftbe When the dung of the hen is attentively compared 

lien a.d ° ^ 

ock con:.- with that of the cock, tlie firft is obferved to be blacker, 

pared. 



yd infinitely more meager and exhaufted of nouriihing 
latter than that of the cock« Befides this laft contains 
great quantity of a white cretaceous-like matter^ which 
jvers it^ although eafily detached from it. 

Vauquelia had, at firft, iuppofed this white matter i9 
e phoiphat of lime, becaufe it difiblved in acids without 
GTervefcence ; biit other circumftances, to be related, 
X)n changed his opinion. 

Equal quantities of hen's and eock's dung were calcined 
a two different crucibles; the firftleft 5,201 gramms of 
efiduum, and the laft only 3. Their afhes diflblved in 
litric acid without eflervefcence; but that of the hen 
imitted an odour of fulphureous* hydrogenous gas. 

The refiduum of that of the hen, infoluble in nitric 
Kid, was 3,335 gramms, and of the cock, 1,06 gramm, 
ttid were nothing but fr^^ments of ftone and fand, mix- 
d with a fmall quantity of coal that had efcaped com- 
►uftion. 

The filtered folutions of thefe two forts of aflies af^ Quantity of 
>rded very abundant depofits by the addition of ammo- Sme^in*^^ 
'a, which proves that the matter diflblved by the nitric compared, 
-id was phofphat of lime. The precipitate • furniftied 
i^ the excrement of the cock weighed 1,1 §6 gramm, 
)d that of the hen two gramms. 

Having thus feparated the phofphat of lime from the 
trie folutions by ammonia, which, after this laft, pro- 
iced no further change in them, the carbonat of potafli ' 
ve rife to new precipitates, which were carbonat of 
ne, the weight of which, in that of the cock, was 
265 of a gramm, and in that of the hen, 0,185 of a 
amm. 

It follows therefore, firft, .that in the excrements of 
efe animals, befides the phofphat of lime, there re- 
ains carbonat of lime. Secondly, that if thefe burnt 
crements did not effervefce on bejng diflblved in acids, 
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it arifes from the carbonic acid having feparated from tk 
lime during calcination. 
ReflcAit ns. The rcfult of thefe experiments feems contrary to what 
reafon might indicate, for if a part of the cakareooi 
eartb^rves to form the envelope pf the egg in laj^ng 
hens, their excrements ought to contain proportionallf 
a lefs quantity of this fubftance than thofe of the cock; 
but on recollecting that hens, during this epoch, take at 
lead two or three times more food than the cock, that the 
excrements of the firft-are much more abundant, more 
meager and more cxhaufted, it will be eafily conccivd 
bow it may happen, that befidcs the portion of calcare- 
ous earth employed in the formation of the e^ fbdl, 
there dill remains more in their excrements than in thofe 
of the cock. Hence ahen that has layed 130 eggs intbe 
fpace of fix months, the weight of which amount to 
7333,793 gramms, deducting the weight of the flidh, 
has need for the formation of this animal matter of a 
greater quantity of nouriihmcnt, in part ufelefs to the 
cock, and confequently his excrements ought to be more 
abundant, more meager, and more charged with calcare- 
ous matter. 

But it may be faid, if the carbonat of lime tends to- 
wards the oviduft in the female at the time of laying, it 
ought to be formed, and afterwards found in the excre- 
ments of the male, having no organ to difpofe of it, and 
yet thefe excrements do not afford a greater quantity than 
thofe of the hen. 

This objection Vauquelin oppofes, by what has been 
faid before, relative to the quantity of nouri(hment com- 
pared to that of the cock, which the hen has need of 
during her laying, and by what will be laid down here- 
after on the comparifon of the excrements of the hea 
when (he lays and when ihe dof^s not. 
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Although the quantity of carbonat of lime appears 
Sufficient in general for the formation of the (hell ; it is 
not, however, inexhaudible, for it has been obferved, 
that when the laying is accelerated, the (hell is much 
lighte>, and very often the eggs are only covered fimply 
with a membrane; hence it appears, that the calcareous 
matter in this laft circnmftance is not formed in the fame 
proportion as the matter of the egg itfelf. 

There are likewife circumftances where the calcareous 
matter is more abundant than neceflary for the formation 
of the envelope, for it is not rare to fee a hen that has 
layed in the morning lay another egg in the evening, 
which is very fmall, and with a thick (hell, and only filled 
with a white tranfparent glare, without any yolk. Hence 
it appears, that when the defcent of the egg from the 
ovary into the ovidu6l does not lake place foon enough, 
the albumen becomes covered, by a peculiar affinity, 
with the calcareous matter, and forms a fpecies of (lerile , 
egg. 

It is very well known, that at the time of laying, hens 'Excnmnm 
cat much more than at anv other feafon of the vear, that ?^ ^"^ 

^ ' hcnt com* 

the cock colIe6ts for them food, calls and invites them to ^vtA wtih 
eat, by a peculiar language ; that their excrements are with tbofe 
infinitely more abundant and more exhaufted than thofc^****.*®^ 
of the cock. It has likewife been obfcn-^ed, that during 
laying, hens render none, or fcarcely any of that white 
cretaceous-like matter which covers their excrements at 
other feafons, whilft the cock renders it alwavs: but tha^t 
as foon as the hen begins to fit, this matter reappears ; 
and further, as they only render their excrements at very 
diftant intervals, they evacuate a pretty large quantity of 
a clear liquid, feparated from the excrements, which foon 
after becomes turbid, and depofits a white matter that 
effervefces with acids; it contains carbonat of lime. 
Jbe white cretaceous-like matter abovementioned^ which Matter 



which CO- ^velopes, or finiply ^companies the dung of the cGRck, 
dwg^ the and of the hens that do not lay, fubmittcd to different 
hli^ W h experiments, has the following properties, 
do not lay. ift. It js infoloble in cold, and boiling water. 
5w.^'"^^^' rSd. It burns in the fire like animal matter, and leaves 
fcarcelv no refiduum, , 

3d. It diflblves in the nitric and muriatic acids, with** 
out effervefcence, and it's folution affords no precipitate 
by alkalis, whether cauftic or faturated with carbonic 
acid, it only becomes of a yellow colour. 

4th. It's folution in acids forms with tan cont^ned ia 
the infufion of gall a very abundslnt white precipitate. 

Thefe properties prove this fubftance to be of an ani* 
mal nature 5 it is not, however, gelatin, fince it would 
I have been foluble in boiling water, although perfeftly 
dry, and fince there is only this and albumen fufceptible 
of uniting with tan, and forming a combination infolu- 
bk in water, it is evidently a real albumen, or white of 
egg coagulated and dried by the air. '^ Hence,'* &ys 
Vauquelin, ^^ although the cock dpes-not lay, there is a 
fubftance prepared in his organs, proper to form the 
white of egg, and henceforth, it will, perhaps, not be ri- 
diculous to believe, that thefe animals, under fome cir- 
cumftances, may render a fpecies of egg, and the opinion 
of the counlry people be no longer a prejudice. It is fuf- 
ficient, that a certain quantity of glair or albumen fojourn 
a certain time, and the urine on paffing cover it with 
carbonat of lime, with which it is faturated. I confefs 
I. never faw this phenomenon; but fo many people are 
faid to have fee^ it, that it is difficult not to believe fome- 
thing of it." 
Earthy refi. Vauquelin, in Order to determine more cxa6lly what 
burnToats ^^^^ placo during digeftion in thefe animals, endeavoured 
cxamiucd. to find oiit the principles oats are compofed of, with 
which they are nouriflicd, and in what proportions they 
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juft. This view in particular was to determine Mrhat 
llations the earthy parts bore tp each other, fuch. 
s the lime and the phofphat of lime. He found 
hfttoats contain about 0^031 their weight of afhes^ oa 
Qcineratipn^ and that tbefe afhe? are compofed of 0^393* 
if phofphat of lime, and 0,607"of pure filcx. This che- 
nift looks upon it as fomewbat extraordinary, that ha 
lid not find: any mixture of alcali or calcareous earthy 
*^ith the phofphat and fikx. * 

Having determined the nature and proportion* of the Refiduum 
earthy matters, conlained in oats^ he was defiTOiji^ ^ ^reduced"' 
knowing the changes thefe earths had undergoifie by ^yoatsand 
digeftion. On which accoujvt h^eaclofed a k^ing hen 
in a place, and gave lK>r oats,, of which be knew the 
weight. In the fpace of ten. days, the hen had' e^rten 
^83,838 gramms of this feed, and had laid four egg^. 

Having colleS;ed and dried the^ ^xccements^ he.ipcine- 
rated them in a crucible of porcelainj^ and found the 
aflies to weigb 38,957 gramme Thefe aihes w^e in.pjart 
diflblved by the muriatic acid wijtbput^ effervefcence,. but 
there arofe a ftrong odour of futphi^recHis hydrog^noij^ gas« 
When the acid had ceaAfd to adi on the matter^ it waa 
diluted with watcF, fUler^d, and the refiduiiiga ed.jul<y)rated^ 
it weighed 8,492 gramms ^ fomiEi eajtiftic amrapnia wa* 
then poured into the muriatiq fplution, which formed a 
^ery abundant, white precipitate,., and .weighed, wheit 
ivaflied and dried by a. read heat,. 7,643 grammrs. . This 
matter fubmitted to different experiments prefented. all; 
Jbe charaAcrs of phofphat of lime, withx>ut any mixturje* 
)f foreign matter. .. 

The liquor (feparated from the phofphat of limje) 
[nixed with the common carbonat of potafti, gave a white 
precipitate in large quantity, which weighed 2,547 
ajiramms when dried. 

The formation of a confiderable quantity of carbonat Remark^. 



m EXCREMENTS. 

of lime that did not exift in the oats with which thehea 
was nooriflied, is a circumftance verj; important both 
with refpe6t to the theory of the formation of the {hells, 
and for the economy of gr^nivorous animals in general. 
It is not kfs remarkable, that the quantity of phofphat 
of lime obtained in the excrements of the hen, fur- 
niflred by 483,838 gramms of oats, is much greater 
than what the fame quantity of oats afTordea by com- 
buAion, which out of 15,285 gramms of refiduum, gave 
5,^4 gramms of pure phofphat of lime. Hence it 
iff^ould appear, if the experiments of Vauqudin arc ex- 
t&j that, 

1. A portion of lime was formed during the zSt of 
digeftion, and of thef animalization of the oats. 

S. That a portion of phofphoric acid was Jikewife 
formed. 

3. That a certdn quantity of carbonat of lime was 
equally generated. 

Th reality, 2,547 gramms of this laft fubdance were 
obtained from the excrements of the hen, whilft the oats 
afforded none; and befides, the hen laid four eggs 
during the time of eating the oats, the (hells of which 
weighed about 19^744 gramms, which with the 2, 547 
remaining in the excrements, form 22,^91 gramms, or 
five drachms, fix grains ; a very confiderable quanti^'. 
It cannot, however, be fuppofed that this carbonat was 
formed at the expenfe of the phofphat of lime contained 
in the oats, for it is to be recolle£bcd, that only 5,^44 
gramms were obtained from 483,838 of this feed, and 
that the excrements arifing from the fame quantity of 
oats gave 1 1,944, which makes a difference of fix 
gramms. 

Thus the excrements of a hen which had onlv eaten 
483,838 gramms of oats, in ten days, afforded on ana- 
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lyfis d^547 gramms of Garbonatof4ime> which added 
to (he 19^743 gramms^ forming the ihelb of die eggs 
laid during the interval, make 29,S9 gramms, of which 
not a particle exifts in the oats. ' 

Theylikewife fumifhed 11,944 gramms of phofphat 
of lime^ whilft 483,838 gramms of oats only gave 
5,944* . Hence there was an increafe of fix gramms ; a 
very confiderable quantity. 

Vauquelin endeavoured to find, in the refiduum of the Qu^^ntity of 
burnt excrements of the hen, infoluble in acid, the bri- ^*^«*'"/|^' 

' ' . oats witn 

gin of this carbonat of lime, which is not found in oats, ^^^^ in <^ 
as well as the increafe of the phofphat of lime, a part of 
which only exifis in that feed. 

For this purpofe be took the 8,492 gramms, orl60 
^ains of refiduum, (left after the muriatic folutio^ w^s 
diluted) as before mentioned^ Thefe were formed with 
three parts of cauilic pota(h, in a filver crucible, and af- 
ter being properly treated, 8,06/ gramms of pure nitre 
were extraAed from them. 

The 0,425 of a gramm deficient mud be attributed to 
the carbonated matter that coloured the refiduum. 

On comparing, therefore, the refiduum of the excre- 
ments of the hen with that of the oats, refpefting the 
filex, it appears that it contains 1,274 gramm lefs of 
filex, fince 483,838 gramms of oats fumiflied 9^343 
gramms of this earth, whilft the excrements arifingfrom 
the fame quantity of this feed only afforded 8,067 
gramms. 

It appears from thefe experiments, that whether the 
fmall quantity of filex found in {he nutriment of the 
hen, gives rife to the calcareous matter of the excrements 
or not, it is certain, that a confiderable quantity of 
lime, both in a ftate of carbonat and phofphat, is gene- 
rated in the organs of that animal, whilft a portion of 
filex is found te have difappeared, which feems X» 



jse in too inconfiderable quanUty to give origin to fu gfeit 
z znifk of calcxreois earth, (the £lez being only 1,271 
^ranun, the calpareous matter 14,118 grantois). But 
although the conclufions are little iatisfaj^iy, the refiihs 
of the experiments merit a farther cotrfideration ; and 
fbould future ones confirm them, it will oblige the chemiil 
to admit, that filex is changed into lime during the digeC- 
tion of poultry. 

Macquer's Chem. Woerterbuch von Leonhardi. p. 
134, t. «. — Fourcroy'6 Syftcme des connaiiTances chi- i 
aiiques, &c. par A. F. Fourcroy, Art. Meconium, 1. 10. 3 
Paris, An. 11. — ^Experiences fur l^s Excremens do , 
Poules, comparees a la Nourriture qu'elles prennent, et 
K6flexions fur la Formation de la Coquille de TCEuf, |Xir 
le Cit. Vauquelin, Atoal, de Chimie, p. 3. torn. 29* 
An. 7. 
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3n taking a view of the analyfis of the different parts 
the animal body^, and particularly that of the fluids, 
ids^ hard and external parts, it appears from the pre- 
ling experiments, that befides water, which is more or 
s common to all bodies, there are four principal fub- 
nces that predominate in their cothpoiition, and it is 
)m thefe more particularly, that the difterent organs 
ivc their origin. Thefe four fubftances are, albumen^ 
^latin, fibrin, and ofleous matter ; and the following are 
lelr chara£lers and properties, according to chemical 
Qalyfis. 



ALBUMEN* 



Animal albumen is generally found in the form of a 
^nfparent fluid, more or lefs vifcous, and of an aqueous 
•lour, X tending to a yellow. 

It's favour is flightly faline, and if tailed with attention, it's pioper* 
mewhat fharp. ^***' 

It changes the firup of violets green. 

It i& foluble in cold water* 

Alkalis diifolve it. 

Acids coagulate it« 

Lime water produces a precipitation in the albumen, 
'bich is the phofphat of lime. It is coagulated by the 
metallic oxyds, and by alcohol. 

It decompofes, and caufes a precipitation in folutions of 
■^tral, calcareous, and metallic falts. 
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It undergoes the putrid but not the acetous fermcftr 
tation. 

The mod diftinguifhing character of this* fluid if^ thai 
when expofed to a degree of heat from >(J^ to 48^ (8(f 
being the boiling point) it's liquidity and tranfparency 
diiappear^ it becomes opzkc, wfaite^ concrete^ and folid. 

On examination^ during this change^ there is a fibrotn 
appearance^ but as foon as the co&ion is complete, thf 
whole is homogeneous, white, and folid ; and on exfic- 
cation^ it isbri^^ ibining in it's fra&ure, andtraDfpa- 
rent. A great degtee of heat difengages ammonia £rw> 
it^ and a very fetid oil, as from other anintal fubftancet. ■■\ 

This concretion of albumen by heat is, according It-i 
Fourcroy, one of the moft remarkable phenomena, am* . 
Doal fubfiances prefent to the chemift; and from 9; 
SS^*^ number of experiments made upon it, with Vauquelinir 
!!•« pniper- he attributes it to the abforption and fixation of oxygea^ 
for which the heat increafes it's affinity. In this ftate he 
calls it oxygenated albumen. It is then of a white co- 
lour, and has changed it's properties ; for, according to 
Fourcroy, folid or oxygenated albumen is no longer fo» 
Juble in water ; Hatchett, however, found, that in a flight 
degree, infpiflrated albumen is foluble. It is infolublif 
however, in cauftic alkalis. 

Concentrated acids produce different effe&a upon It, 
The concentrated fulphuric acid reducea it to a cbarcoa} 
by combuftion, during which a difagreeable odour is 
emitted. The nitric acid at the temperature of 15^ dif- 
engages azot gas from it, and if the mixture be healed, 
pruffic acid is formed, flying off in the form of aga^ 
recognized by the odour of bitter almonds ; afterwafd 
a portion of the charcoal is feparated, which united to it's 
oxygen forms carbonic acid gas : when the difengage- 
ment of thefe two acids has taken place, the i^ature of 
the albumen is lingularly changed, it's conftituent prin^ 
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ciples no longer retain the fame order or proportion in 
their compofition ; the refult of which is, on the one 
icfe, the oxalic acid, on the other, a fatty or oily matter, 
>f a citron colour, that fwims in the fame liquor; a * 

gr^n Kttle malic acid is alfo obtained. 

If rive" altbumen coagulated by acids be diluted with 
Birater, the liquor* filtered and evaporated, falts are ob- 
laih^d, the bafis of which is foda; hence the caufe of the 
4k>lour liquid albumen gives to violets. 

it is alfo to the fame fait, as well as to the phofphat of 
feda and ammonia, found by analyfig to exiil in albu* 
ai€n, tbfit the precipitation of the above mentioned dif- 
ftreiit falts arife. According to Fourcroy, the metallic 
^i^ipitaftes carry with them a portion of it in it's oxy- 
fenafed and concrete ftate. It is likewife by decompo- 
lllg the phofphat of foda, which is held in folution, that 
Ae precipitation by Ume is produced. 

By gently evaporating the water iii which albumen has 
be^n diluted, after havins: obtained this laft in a concrete 
form by heat^ and feparated it from the lye, cryllals of 
Kiuriat of foda are obtained. To this it mav be added, 
tbat it is often obfervcd, on treating in this way feveral 
fpccies of albumen, and amongft others the femm of 
the blood, and that which exifts in the mufcles, and is ex- 
traded by preffure, that the liquor when properly eva- 
pDi*al^, fo obtain the cryftalKzable falts, becomes a jelly, 
on 90oHt^g : this phenomenon is only indicated here to 
lliow, that the liquid albumen is often accompanied with 
tfiotfaer animal fubfiance of equal importance ; an ac« 
^Duat of Which will be given in the next article, (jda^ 

tin. 

FPDtn the analyfis of albumen, it appears to be com- li'scompo- 
jpbfed of carbon, hydrogen, azot, and different propor- 
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tiotis af'Oxygen^ phofphotic aiid muriatic acids> fods^ 
and iittue. 

Remarks The name of albumen has been given to thismatlcr, 
^Pj^J"^^"" ffom it's analogy to the white of an egg, aiid in.what^ 
cvey part of the body il .ie formcdy it's^ charafters ' are in- 
ri^bly the fiSme^* This orgai^ic compofed fubftance is 
very abundant in all animalsy and forms a very diftind 
genus amongft the compofed parts of organized bo- 
dies. The white of th^ egg, called albumen by the 
Latins, may be looked upon as the firft fpecies of this 
genus I and it was that, the analyiis of which Was firft th6 
nteans of difcoveriug the ftriking analogy that exifts be- 
tween it and many other animal fubftances. The fenim 
of the blood, the more orlefs thick and even concrete 
matter of the vitreous humour^ and of the cryftallinc 
lens, a grea^ part of the white humour which roov^s in 
the lymphatic or abforbent veflels, the water collefied 
in the different cavities of the body diftended by the 
dropfy, are the principal fpecies of this genus; ortoule 
a more exaci method of expreflion, contain a very large 
proportion of albumen ; whilft the greater part of the 
meuibranous and white organs, and efpecially^ the mem- 
branes which line the hollow vifcera, as well as filk, 
contain more lei's of it in it's concrete ftate :■ in fliort, 
it is found even in the, juices of vegetables. It's liqui- 
dity arifes from it's always being combined *in the fluids, 
of which it forms the principal bafis, with a certain 
quantity of water; but on becoming an integrant part 
of the Iblid organs it is in a concrete ftate, and has in 
fome nieauirc changed it's nature and properties. It is 
certain, that the degree of heat, by which it is coagu- 
lated by chemical agents, cannot take place in the body, 
yet the formation and feparation of moft of it's organs 
require the flow fixation of oxygen, the combination 
of which, with the animal fluids, appears from the ex- 



periments on rerpi^^tion to take place in the lungs. It 
is, therefore, during it's circulation in the fanguiferous 
juid lymphatic veiTds, tfaat the albumen abforbs by de- 
grees the oxygen, untilit has received Cach: a quantity 
ias to become concrete, wbipb appear^ to be at the time 
it has arrived in the ultimate vafcular ramifications which 
tarry the nutriment to the folid^.; hepce the neceffity of 
chatiging it's nature, jSCqd ij(lftead of remaining liquid, 
if> become concrete or oxygenated albumen ; and as the 
variable quantities of .tfee oxygen and vi'ater depend oa 
the age and date of health of animals, they produce a 
more or lefs ftrong concrefcibility, or. moreor.lefs de- 
cided fluidity of the albumen. 

Albumen, according to the experiments of Hatchett, 
is the predomiinant and eflential part in the tiifue, or 
web of membrane, cartilage, fponge, the horny flems 
of gorgoniae, horn, hair, feather,* quill, hoof, nail, 
horny fcale, cruft, and tortoife-ihell; and although in 
ill. it has firailar chemical properties ; yet in conGftence, 
it . varies . from a tender jelly-like fubftanee, to a com - 
*preiely formed membrane, or to an elaftic, brittle, hard 
botly, like tortoife-fhell ; and he thinks, it is the original 
fubftanee from which all thefe bodies as well as niufcu- 
lar fibre derive their origin. . He affirms, there is allb 
much reafon tp believe, that gelatin, although it appears 
fo different in m^ny refpe<5ls from albumen, is yet 
formed from it : for, from his experiments, it appears, 
that tortoife-fliell, horn, mufcular fibre and infpiifated 
albumen, after long dilution in very dilute nitric acid, and 
af^er being w,ell waihed, were foluble in boiling water, 
and that a fubftanee was formed, whicb (by becoming 
liquified when heated,' by being foluble in boiling wa- 
tcr, by being precipitated by the tanning principle, and 
by nitifOrinutriat of tin; and laftly,.. by forming a gela- 
tinous maft, when the aqueous folution was fufficiently 
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jMrapo^aled and cooled, approached and refembled gela- , 
tin. He thinks it mighty perhaps be toobafty to aflert 
that gelatin was abfolutcly thus formed; but if a fubftance 
t6 very fimilar to it could be thus produced, he is of opi- 
nion, that4he real gelatin, with it*s various modifications, 
is formed from albumen, by the more efficacious andde- 
Kcate operations of nature^ 

In attempting to prove that album^rt, or the coagulat- 
ing lymph, is the original animal fnbftance, this chemiff 
JOLS only ftated chemical fafts; but when the phenomena 
attending incubation are confidered f when the experi- 
ments made by eminent phyfiolo^fts, fuch as fialler, 
Maitre Jean, and Malpighi, are attended to; when the 
j^yiparous foetus \b feen to be progreffivety formed m and 
&om. the albumen of the egg, lb that upon the buHtiog 
-of the ibell which feparated it. from external matter, the 
young animal comes forth complete in all it*3 parts; when 
fuch ftrong fafts as tbefe are corroborated by thofe which 
chemiftry affords ; it can fcarcely be doubted, according 
to Hatchett, but that albumen is the primary fubftance 
from which the others are derived ; and there is much 
iieafon to believe that the formation of gelatin, and of the 
^animal fibre efpecially, begins with the procefe of fangui- 
fication in the foetus. 

This is by no means a novel opinion. It was fuppofed 
by Thouvenel, that animal albumen might be converted 
into animal jelly ; and Fourcroy affirms, that gelatin 
only differs from albumen by containing a larger propor- 
tion of oxygon, and that fince gelatin has a great ten- 
dency to become acid, it is a proof of it's having^ a greater 
^ quantity of oxygen in it's compofition, which was only 
neceffary to form that fermentation. This chemift i* 
more particularly confirmed in His opinion, by finding 
that all vegetable fubftance^ which are acid, and fruits in 
particular, contain no albumen, whilll gelatin is con- 



ftantly obtained; on the contrary, thofe which afford 
albumen, as all young vegetable fubftances do, (how h6 
appearance of -acidity. He has alfo obferved, that the. 
albumen of the blood forms with the nitric, muriatic^ 
und acetous acids, a. fpecies of gelatinu^ Heac« he fuf* 
pe6):& that every jelly is a combination of the oxygenous 
principle and albumen. Such are the opinibns of tb^ 
prefent chemical phyfiologifts on the converfioa of albu^ 
tAen into gelatin. H^ 

Frpm the properties which albumen poflefles of ^beiaj 
coagulatj^, it is made ufe of in the arts to clarify varioup 
fluid bodies. For this puppofe, the bloi)d of differei^t 
animals is in general chofen, when any la)^' quantity 
of clarifyingaTbiLimeh is wanted, this fluid cootaimng iiit^ 
large quantity, and being ciifily procured. When rfcr 
quired in fmall quai^tity, the albumen of the egg is gene- 
rally preferred as being mon^ delicate, ' It a^ by uniting 
with) and entangling in it's compofition as it coagulates^ 
the impure ^arts of the fluid to be clarified, which it cav 
rics to the furfacje in the form of a hard fcum, which 
being no longer ibluble in it's coagulated A^te, is eafily 
taken out^ This. coagulating prof)crty is Ii)iewife of i^ 
in the art of anatomy, for when it has undergone tbii» 
change by the muriatic or nitric acids, nmy hefceroge<r 
4ieoa8 parts it contains are more eafily to be difgemed. It 
was thus, that Reil difcovered the nerves oS tl^ cryfUI*- 
line HnSf and when tbofe worms which are denominated 
gelatinous have been immerfed a few £^conds in either 
of the above acids, a fibrous . ftru£ture is obferved, and 
Ae ax^tom^ is enabled to difli|i|;ii'^ and CJU^riinft 
tbem^ • V:- 
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GELATIN. 

ii'spropo On boiling animal fubftances in water^ a certainmat-. 
ter is extracted, which, on becoming cool, formsafolid 
and tremulous J^lly, and from ibis property it bas been 
called gelatin, 

Whqi pure, it is colourlefs and tranfparent, without \ 
fmeHj and of a mild favour. It is perfeAly folubkin j 
v^atcr, but does not coagulate as albumen does. It \i \ 
likewife foluble in acids and alkalis, but lefs fo in the ' 
laft. With the nitric acid, a little azot is difengaged, 
and a fmall part is changed into fat, whilft the greater i 
part is converted into oxalic acid. Solutions of lime 
produce a precipitate of phofphat of lime when poured 
into a folution of gelatin. With the principle of tan it 
forms a compound infoluble in water j hence this princi- . 
pie is a very convenient reagent to afcertain the preftnce 
of gelatin in any fluid, and to determine with precito 
quantity. Thus, if the infufion of tan be poured into 
milk, whey, ferum, broth, &c. it forms a precipitate 
more or lefs abundant, according to the quantity of gela- 
tin they contain. It is infoluble in alcotw^l. If kept for 
fonie time, it undergoes the acetous fermentation from 
the faccharine matter it contains 5 and this is faid fooner 
to take place in the gelatin of graminivorous animals ; it 
afterward^ pafles into the putrid fermentation, and givci 
carbpnatcd ammoniacal gas. 

By diftillation in the water bath it affords an infipUi 

inodorous phlegm ; in proportion as it lofes it's water, it 

aflanies the confiftcnce of and becomes glue^ for which, 

\\istS'*fk Parts ; and when entirelydried, it refemblcs horn. 

ILxpofed to a ftronger heat with accefs of air, it f\vel!s» 

^»«ya&(»» and becomes black, emitting a great deal of 
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fetid fmoke, which does not eafily inflame. By a violent 
heat in a retort, it affords an alkaline phlegm, an empy- 
reumatic oil, and a fmaU quantity of ammoniacal chalk ; 
and leaves a large niafs of charcoal of difficult incine- 
UJO&cij containing muriat of foda 'and calcareous phof- 
-^t. ^ •■• ■ '•'•:■/ *■•-■-.'■ • . 

i The coi^pone'nt parts of gcllitfn are, therefore, cacbon^ it'gcompo- 
hydrogen, azot, faccharine matter, phofphoric acid, *"""* 
muriatic acid^ iime, and foda. i 

Gelatin is 6btaTfied from all the foft and whit© pstfts of Remarks 
animals in large'quantityvfuchas the membranous parts, \^^^ ^* ** 
tehdtfns, Hgaritoits, aponeurbfes, cartilages^ hbm^, bones^ 
Mfdfldn^j It thiereforfe appears to partake of thcToliditJr 
of aibu?rten in ftioft of 'thfefepartf!, and as jt fbrtus the 
bafis of atl' bf them, ittef"^ more or lefs fufceptible of 
being: diflbked by boibrt^Avater; and of forming tranfpa- 
rent jdllies ori becoming cool. From experiments, it 
ap^rsy that gelatin in moft of it's properties bears a 
great f^femblarice to thofe of the infipid vegetable muci- 
Uges, if'wer except thofe that afford ammonia by heat 
and mephitis -by the nitrous acid, vvhich, from the opi- 
nion of Fonrcroy, may be attributed to a portion of lyu;r- 
phatic matter or albumen, which th^ water ^xtraAs at 
the fame time with the gelatin, particularly when jellies 
©r glues ha\^ been prepared by ftrong deco£lion, long 
continued. ' « 

* 

According to Hatchett, gelatin N'aries in it*^s degree of 
eonfiftence, and in making experiments on anima! fub- 
ftances, he had frequent opportunities of obferving the 
yarious degrees of vifcidity and tenacity which ohara£te- 
rize it, and which he ha« noted by the different nam^ 
of mucilage, fize, and glue. In young animals the mu- 
cilage is more predominant, and it becomes diminifhed 
as they increafe in growth and age. Hence there is every 
rtafon to conclude, that the fubftance, which in very 
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young animdls was at fir^ iBiucilagipQus> becomes pcow 
greiEvely more vifpicl, and aflftimes tbe chara&ers ofja;e- 
Jatin^ liiucilage-is, .therefore, the xrjqft attenutted, and 
^he Iowc(l in order among jthe modifications of gelatiit. 
Gelatiu) he fov^d, whetlaer ia the ftaie.o/ mucilage, 
Size, or gluejt when completely dried> to be afieded by 
Mater according to it's degree of acidity^. and exaraised 
by the tanning principle, and nilro-muriat of tin ; mu- 

I 

cilage is more immediately affeSed by the latter than by 
the former, while the folutiqns of fize and glue are equally ' 
afted upon by both. When thefe three varieties arc 
fteeped in nitric acid, with three or four parts of water, 
thtjy f^irp progreffively diiToIve according to the degree 
of vifcidity by which they are fcparately difttnguiflied. 
jGQlatin^ according to it's quantity and quality, ba a 
powerful influence on fome of the. pbyiical and chemitil 
properties of the bodies in which it is prefent, viz, m 
their flexibility, elallicity, ^d putrefcibility ; for when 
bodies, fuch as mufcular fibre, membrane, fponge, hair, 
and cuticle, are deprived of gelatin, and dried in the air, 
^they become rigid and brittle, and Hatchett has no 
doubt, ' but that this arifes from the lofs of fhe gelatinous 
fubflance; and as ^n additional proof, when bodies, fuch 
asuail^ feather, quill, and tortoife-fhell, 'which contain 
little or no gelatin, are long boiled, and then dried in the 
air like the former, they a^re found to have fcarcely fut- 
fered any alteration in their refpefiive degrees of flexibi- 
lity and elafticity. As to putrefa<iion, it is obvious that 
certain parts are more fufceptible of it than others, thus 
the vifcera, mufcl.es and cutis, foon fuffer a change; 
while hair, feather, fcale, hoof, horn and nail remain 
unchanged for ages after the former have been -decom- 
^ pofed I the caufe of this he attributes to the gelatin and 
uioifture, which are combined in the former, and not in 
the latter in any notable quantity ; for mucilage diifolv- 
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ed hi water^ lie found to be the fir ft, an'd* glue the laft 
tb^ ihowed fymptoms of putrefa<Slfon. It is, therefore^ 
the prefeuce of gdatin in various dates and propor- 
tions (including moiftare and organic arrangement) that 
is the principal caufe of thofe degrees of flexibility, of 
dafticity, and of putrefcibility, fo various in the different 
parts of animals. 



FIBRIN. 



. T'fi'fibrous part of animals, when pure, is of a white it's proper- 

colour^ without fmell or tafte; it is very tenacious^ and 

capable of being lengthened. It is procured in this ilate 

by wafhing the coagulated part of blopd, when it remains 

in the form of white filaments of a very folid confiftence. 

It is infolublc in water at all temperatures, and wh^n 

boiled it hardens, and alTumes a gray colour. The moft 

weak acids diflblve it. Diluted nitric acid, according to 

Bertbollet, difengages a larger quantity of azot gas from 

it than from any other animal fubftance, and by the aid 

of heat^ it diflblves it with eifervefcence, accompanied 

with nitrous gas 5 when all this gas is difengaged, oily 

and faline flocks are obf^rved in the refiduum, floating in 

a-ydlowi(h liquor, which, on evaporation, s^fFords cryf* 

tals of oxalic acid, and a larger quantity of flocks, com- 

pofed of a fatty piatter, and phpfph^t of lime is depofited. 

Concentrated fulphuric acid converts it partly into yatbr, 

partly into acid. The muriatic acid diflblvcs it, and 

forms with it a green jelly. The acetous likewife diflblves 

it by the aid of beat. The fibrin is precipitated from the 

acids by the means of water, and more particularly by 

alkalis. During this combination with the acid, the 

fibrin is dedompofed^ and when feparated, no longer 



piiefcnts the fimt prbptrtie*. Tt iitrot'drflblvea by al-^ 
klHs in their diloteJ ftatfe ; But whea 'cadftlc ated'cwi- 
d?ntTated, thty' attack it by the ' mtAm of- beat. Ncutraj 
Tafts, and mineral fubftances^ haVc'hQ.effeft lipon it. ■ 

On being eipofed to diftiflation^ it 'affbnfe watef of a 
faint fmdl^ an alkalme phlegm, k po^erous, ^ thick, and 
very fetid oil, with much ammontatal 'chalk. The re* 
Dtaihmg^coal is not bulky, bat compad; and heavy ; tod 
is lefs difHcult to incinerate than ih&t-of albumen. The 
afhes arc very white, and contain neither fafine matter, 
nor iron ; their appearance being earthy, feem to confift 
of phofphat of lime. 

'The moft gentle heat Suddenly afFefts fibrin y it (hrinks 
into a fubftahi:e refembling parchment^ and when expof- 
>d to a ftrong heat, becomes like • a piece of horn or . 
Iwrie ; on being burnt, it crackles, and produces a very 
fetid fmell like the burning of feathers. 

It putrefies with great facility, and being expofed to a 
hot and moift air, fwells, and affords a lar^ quantity of 
Yolatile alkali. 

■ The only parts that contain fibrin are . the blood and 
the mufcles ; in the firft it would appear to be in a ftat€ 
of fbhition, or at lead in a very divided ftate, biU{K>ffe(- 
fing the remarkable property of becoming concrete on 
^cooling and repofe, in which a fibrous texture is after- 
ward ver\' evident. In the fecond, it is condenfed, con- 
creted, or perhaps to ufe a more appropriate exprcffion, 
organized Tinder the form of mufcular flefh ; which, ac- 
cording to Fourcroy, ought to be confidered ^ls the real 
refervoir of all the fibrin contained in the blood. In this 
view he looks upon the mufcles as certain oro:ans, in 
which this animal matter is depofited^ fo as to confiitute 
their bafis, forming the fubfiance that is moft eminently 
irritable. 

Fibrin, therefore, differs greatly fromidbumen j it is'i 
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Vmd of animal gluten greatly refembliog that of fiour^ 
and is more perfe&ly animalized than either albumen or 
gelatin^ from it's pofleffing ib great a proportion of azok 
There i9,-howe^er, reafon to believe, that the principal 
diflerence bet\veen it and gelatin arifes from it's cobtain- 
lug a greater quantity of oxygen ; and that the vital powers 
by caufing the gelatin to combine with a larger propor- 
tion of the oxygenous principle, converts it into fibrin^ 
or oxygenated gelatin : this conclufion is greatly fup- 
ported by the obfervation of Seguin, who affirms, that 
fubftances capable of abforbing oxygen ' deprive the fi*- 
brous matter of it's folidity, and convert it into gelatin.< 
From the experiments of Hatchctt, it appears, not 
Only that albimicn, gelatin, and fibrin, differ very much 
from each other in their relative proportions of faline or 
earthy refidii*, but alfo in the proportion of one of their 
effential elementary principles, which is carbon ; and as 
in vegetables the fibrous part contains the largeft propor- 
tion of carbon, fo in animals, mufcular fibre appeara to 
contain the greateft quantity of it. It likewife fiir ex- 
ceeds the others in it's proportion of azot. Tbefe three 
are however cafily feparated from each other by boiling 
water, whenever a fubftance containing them is expoied 
to it 3 the gelatii^ is diffolved, and may be precipitated by 
tan, the albumen is coagulated, and the fibrin remains 
unaffected. 

From thcfe three fubftances, aibumen^ gelatin, znd fibrin, Form van- 
in a ftate of coiic^retion, either fingly or forming double °1[[-^'J™.*" 
or ternary combinations, and more efpeci ally from their 
different proportions, the organs of animals are formed. 
They likewife compofe a great part of the animal fluids, 
particularly the albumen ; in thcfe, however, there is lefs 
oxygen and more water, and they arc befides united with 
acids, neutral falts, phofphat of lime, &c. Crelatin is 
^ry fparingly found in the fluids^ but abopnd^ in the 
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* ibK4s> and it appears to rcocive it's gelatifious naturflhon 
. paffing from the firft into the lail. It is alfo more abun- 
dantly found in young animals ; on the contrary^ age is 
moine adapted to the formation of fihrin^ old animais 
containing 41 greater proportion of it. 'It u, however, 
tbe albmnien that, appears only to undergo any particalat 
pitcration from difeafe^ at lead in the blood. Parmentier 
zsd Deycux affirm^ that this change in the albumen be- 
came particularly fenfible in the ferum^ which in a ftaU 
of difeafe never acquired that complete concretion on 
e^ipofure to heat^ which always took place in healtby 
fenioi ; but a certain quantity of liquid feparaled on (im^ 
pic decantation. The morbific adion had no inftieno^ 
in thefe cafes upon the gelatin or fibrin* 
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OSSEOUS MATTER. 



Thb fouEth fubftance that is joined to the above three 
in varioitt parts of animus is the ofleous matter ; it forins 
^ confiderable part of the animal body, particularly o( 
th^ folid organs, and is the great bafis of fupport toilie 
animal fabric. In young animals it is in fmall quantity^ 
hut increafes in proportion to the age 5 and when an ani- 
mal has obtained it's proper proportioft of this offeoua 
matter^ it's organixatioa is completed, whil ft as age ad- 
vances, a fuperabundant quantity is depofited m alm(^ 
every part of th^ body, ^ving. rife to th^ rigidity of the 
different organ? | and as the fibrin in fome mcafiire gives 
place to it, the funftions become greatly impaired ; hence 
what wasiwanting to add.folidity in infancy, and produce 
it in the adult, in old age, by it's great accumulation, 
renders the fyftem incapable of afting with it's, accof? 
tomed-agility. Of all the parts of the body the bonts 
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contain the largeft quantity of this matter, whence it 
has derived it's name of ojfeous ; the original texture of ^ . 

.thefe organs being membranous and porous like t, 
fponge, the ofTeous matter is deported in it, fbrmtng 
thofe hard pillars that fupport all the other parts of the 
animal machine^ It is not, however, only prefent in tb^ 
bones of man, quadrupeds, and birds, but aifo in* |hofe 
of fifli, and even in the (keletons of infefts. This offt- 
ous matter is an earthy fait, or the phofphat of lime, a 
nearly infoluble fub fiance ; for an account of which', vide 
knes. 

The component parts, therefore, of animal fubftanees^ component 
may be divided into two kinds, the proximate^ and re- ^^'IJ** ' 
mote. ' ■ 

1ft. The proximate parts, or thofe matters that may be i. Proxi- 
fcparated from animal fubttances, without their organi- '"*'^I**'^^ 
zatioa fuffering much change, are albumen, gelatin, fi- 
brin, oils, acids, poifons, aromas, and colouring, parts. 

-Sd, The remote parts, or thofe ultimate component ^ 
parts into which the proximate parts are decdnipofed, p^ni. 
^nd beyond which chemical analyiis has not been able to 
penetrate, are oxygen, hydrogen, carbon, azot, foda, fuU 
phur, phofphorus, lime, and iron; and it is fi-om thefe* 
b different proportions and combinations, that the very 
complex machine of animals is formed. 

On comparing animals with vegetables, they appear A^i^ai 
to be only a gradual feries from a itoore or lefs perfed compa.^ 
fy^m of organization 5 and although the one may be J^^biV'^*'*" 
eaiiiy didinguifhed from the otlier, in their ihore perfe^ 
forifis^ yet as we defcend towards thofe tribes that hare 
been faid ki form the limits between the two kingdoms; 
the difference feenis to vanilh by degrees, and the animal 
organi:^ation is loft in that of the vegetable. There is 
great reafon to believe that this change, which is for the 
ttoft part external and phyfical, is equally gradlKiI with 
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-jipcct I'j ihcir component parts, fo that their chemical 
j.udivUs mav in ^reat meafure corroborate the obferva' * 
.Auk» oc the natural hi dorian. 
>!*»o...c 'he Afftrcncc that exifts between the proximate prin- 
-«i*ww /pics of dnimals and vegetables confifts either in their 
■1^. f — :>n/poruoas or iheir varieties : thus 
^'^ ttl. Albumen in animals is found in large quantitiesj 

\%hiltl the juices of vegetables contain very little of It. 

?d. Gelatin in ^imals is much foftcr, not fo ea% 
iirtev!« and has a ftronger tafte than in vegetables; it likc- 
wiic attrads humidity from the air^ and is more difpofed 
to putrefy than in the lail. 

3d^ Fibrin^ in animals, though analogous to the glu- 
ten of fiour, has more tenacity, and they contamitio 
larger quantity. 

4th. Fixed oils, in animals, are more concrete, aod 
more abundant than in vegetables; and, according to 
Berthollet poflcfs different charafte/s, for animal oils give, 
on diilillation, an alkaline liquor, whilft the vegetable 
give an acid ; on the contrary, the volatile oils and refms 
arc more abundant in the veoetable tribes. 

3ih. Acids appear to form a great difference between 
the two kingdonn : for aUhoiigh fonie of the vegetable 
.ui^l>^ :ts the oxalic, malic, benzoic, and acetous, are 
uwij 'U animals ; and fome of the animal acids, as the 
'.^ M«<\ iho pruflic, and the phofphoric in vegetables; yet 
uu'v aic in very fmall quantity, and the bombic, thefor- 
.!k* lilhio, the laclic, faccholadlic, and the amniotic, 
»sv.A:liar to animals onlv. The alkalis likewife are 
':'o:vuU in the animal foda prevails, in the vegetable 
xx.ib '-^ pivxlominant. 

;i.\, IV^rv*:!.-* arc Icfs abundant in animals tban in vesce- 
. _ ., uul thcii acVion is only on the blood, whilft vege- 
v;:v\kn ^st on the flomach. Animal poifons like- 
. ..v»c '.i^< body to a more rapid putrefaction. 
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•7th, Animal aromas are lefs agreeable, and lels various 
than thofe of the vegetable kingdom. ' 

8th. Animal colouring parts, on the contrary, are .. , 

much more fplendid and beautiful than the v^etable 
ones* 

9th. The differencie ia their remote parts likewife apr Between 
pears to arife more from their proportion than any new paTt,!^*"^** 
pBinciples 3 b^it iince it is in thefe that cheinifis have 
founded the diftinguifliing charafters, it will be neceflary 
to give it more in detaiU ;. 

The difference that conftitutes the eflential cha^afi:ef> 
between animal and vegetable fubflanceg, when fubjeifled 
to analyfis, was/h^ jisiry imperfectly underflpod befqr-^. 
the experiments cif Berthollet, to whom we areprinpi-; 
pally indebted for what- is known on this fubjeQ:, It 
had, indeed, been obferved, that the ^Qiion of fire, whiph 
was aknoft the only chemical agent to which animal fub- : 
ftances had been fubmitted, gave rife to produfls that 
word much more difagreeable in fmell than what arofe 
from vegetables, and that, the flench produced from them 
during putrefaftion was likewife equally intolerable; 
but even Neumann, one of the moft enlightened of the r«„^„« ^ 

' o . ■ Ignorance 

chemifts of his time, feems not to have been aware of "^ '^*^*^'** 
the principle that c6nftitutes'the chief diftinftion, or of 
the origin of the difgufting and naufeating effluvia. 

It had been obferved by fome chemifts, that animal 
fubftances were not, however, the only matters whofe 
fpontaneous or artificial analyfis by fire was fo intoler- 
able; but that certain vegetables, particularly of the 
cruciform tribes, greatly refemble them. Hence Boer- 
haave divided plants into two clafles ; in the firjf^ he 
placed thofe which afforded by diftillation water, an cm- 
pyreumatic acid phlegm, a little carbonat of ammonia, 
and a charcoal. In ihc/econdy thofe which afforded a 
f^tid water, a very fetid empyrcumatic oil, carbonat c^ 
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ammonia, both in a dry a:nd liquid form, and a diarcoal 
of difficult incineration. The produfts of the laft, it is 
evident,made thcn^ approach very' near to thofe which 
animal matters afford, and on this^ account they were 
called by Rouelle animal plants, as partaking of die 
animal nature ; tbey fotm by much the fmalleft claTs, 
eomprifihg moft of the acrid plants, fuch as cobaccOj 
fncez€wort, garlick, onions, muftard, horferadiflhj aarftll 
the cruciform plants, except the crambe tataria; the 
mulberry likewife belongs to thisclafs. Beccaria difco- 
Vtted a fubAance that is nearly anima^ized in flour called 
glufeti; and k was found, that phofpborus, wbich Mar- 
graaf had^ already difcovered in plants^ always nunfe t 
componeht piBirt of theih. 
Reafonof Chemifts were, howcNrer, ftill ignorant of the retfom 
^ of thefe differences, ♦and it may^ be eafily accounted for, 

on confidering how little they were acquainted with'thc 
aftion of reagents on organizi?d matters, and more parti- 
cularly frofn their want of knowing the. nature of the 
gafeous fluids, for the difcovery of the properties of 
which modem chemiftry i*s fo juftly celebrated. Con- 
jeflure, however, fupplied'the place of fafts ; and it was 
attributed to the greatet prbpbmofi of phlogifton, audit's 
Jefs firm combination with the other principles of animal 
Difcovered matters than of vegetables, until Prieftley iftade tile difco- 
hy Pneftly. ^^^^ jj^ found, on treating Vegetable^ with fpiritof 6ilrc,t 
that befides fixed air nitrous air Was produced, On Ac 
contrary, animal fubftances treated in the fame manneTj 
inftead of nitrous, afforded phlogijiicated mr. BertboOet, 
Appiiod by taking advantage of this difcovery, and' extending his re- 
Bcrthoiiet. fearches on the fabfbft, found, that on eftimatinfr the re- 

A/.ot torms J » ^ - ii 

the great fults that arofc from the analyfis of- animal and vegetable 
bir^ecn the matters, the principal difference between them waB relfflf 
ve""^Li?'' ^w'"g to ^be air which Prieftley had' called pihIogilli(i«iedy 
>v ria. ^d which he named, according to the neV tbeoiy, tfot 
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t. Heoce to.tbe prefepce apd proportion pf /7Z0^ In 
iiQal fubftdQces^ and to. the great quantity.tbey in ge« 
rid coQtain are to b^ attributedj^ 
U Tbfiir property of . aiTorcIing a mvich lar^^ quantity 
ammonia than, vegetables^ and of giving fuch very 
tidprodu6b. 

2, Of affor4ing a much larger quantity of azot gas^ 
rticularly wfa^ treated .wUb.fhe nitric acid.. 

3. Of affording 9 great deal of pruffic acid. 

\m Of.co9tirib!U.ti»g;fifigular]y to the formation of tbe 

ric acid, whUie the.<rcn][ainiug remotep.arts of organized 

nss €6DinfaiUe.to,oia);e. thei;r divilioQ ^n,d difference 

[;raoK evident ; thp9ik 

u Ojcygen,whipUisin;Vj?ryfmaIl quantity iBianimab, 

• ■ ' ■ fa I • • ■ 

)unds Jn;v3egetable9:2 W tl^e contrary^! 

u HydfQgen5 pfaofpbprujEij and fulphur^ are w^re 

mdant . in animais^ and. it. \^. fronf the d^fii^jrent pro- ' 

tions of itbefe parts .that. , .. 

Vnimals are snore, fubjed; to the putrid feripi.entatiopj 

^egistables, to the fpirituous f^rmenti^om^ /• 

^ninnals afford an alkali ; ' . 

Vegetables an acid.:. 

Animals have a coaL of difficult incineration ; 

/Vegetables, of eafy incineration. 

rhe predominancy of the quantity of az^t in animal 

(lances is therefore looked upon by chemifts as tb^ 

nent icaufe, that more particularly diftin^uiihes them 

n- v^getables^ niore fi> than the greater or lefs propor* 

I of any of their other remote parts ; the fimple ve*, 

ible is tven faid to ^e entirely without it, and to con-^ 

according to Lavoiiier, only of the three principles^ 

gen, hydrogen, and carbon, azot being only prefent 

hpfe vegetables that ace more or }|efs animalized. Azot^ 

«vcr, exifts in different proportions, even in animals* 

atin affords the leail iqviantity of it ; albumen l\as, \\ 

OL. lu H K 
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in larger proportion 5 but ofUl'iht ^tLrt&'of an aniinaf/ 
tlie fibrin afibrds the moft. It differs Kkewife^ accordingto 
the 1^ and fpecies of the animal ; thus the flefli of yooi^ 
animals aSbrds lefs than that of old^ thei diflereoce 
amounting even to }• Theflefli of carnivorous animali > . 
gives fomewhat more than that of the frugivorous dafs;. 1 
fiOies afibrd it more readily than quadrupeds^ and it always 
is perfectly correfpondent to the quantity of ammona 
produced by the aAion of fire. 
Conciufion. From this principle being wanting in vegetabk^, it 
maybe concluded^ tl^at if animal matters be deprived 
of it^ they will) in fome meafure, be brought back 
to the ftate of vegetable matter; and Aat,to animali^e the 
laft, it is neceflary to add azot : and this is efiededby 
nature^ in the firft inftance, in the decompofition of 
animal bodies by putrefaftion ; and in the fecond, wfaea 
ihe compofes them by animalization. Chemifiry^ k& 
perfeA than nature^ has arrived at prefent only at the 
means of performing the firft procefs, or of reducing 
them to a lefs complex Aate by analyfis; to compound 
them agakijaor produce animal matters from vegetables 
by fynthefis, (he has at prefent been utterly incapable^ 
the princide of life no( being at her difpofal^ 

Fourcroy*s Elements of Chemiftry, vol. 4.— Anfangt 
grunde der Chemie von G. Fricdr. Hildebrandt^ 3 b. 
Erlan^rir, 1794 — ^Memoires dc TAcademie Imperiale ct 
Royale des Sciences et Belles Lettres a Bruxelles^ par von 
Bochaute, torn. 4, 17S3. — ^BerthoHet fur la Nature des 
i^ubftances Animales 6c fur leurs Rapports avec les Sub- 
ftances V.gctales, Mem. de TAcad. Royal, p. 331. Ad, 
1785 — Philofophie Chimique, par A. F. Fourcroy. p. 
13. ed. van Mons. Bruxelle-. An. 3. de la Republique.— 
M moire fur TExiftence de la Matiere Albumineule 
dans les Vegetaux, par Mr, Fourcroy. Annal. dc Cbimi^; 
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p. 252. torn. 3.>^-£echerche8 pour fenrir a THiftoire du 
Gas Azote^ ou de la Mofbtte^ comme Principe des Ma- 
^res Animales^ par Monf. Fourcroy. Annal. de Chi- 
Itiiei V. ]• p.. 40. — Ezperimepts and Obfervations on dif^ 
%reQt kinds of Air^ &9. by Jos. Prieftley^ L. L. D. 
f. R, S. vol. iii. p. 17. 1790* Birmingham. — Chemical 
Ss^periments on Zoophytes^ with fome Obfervations on 
the Component Parts of Membrane^ by Charles {lat** 
Phett^Ef^. F. R, S. Phil. Trans, 1600, 
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APWJNDIX^ 

The parts of animals hitb^to' cianuned have, wi4 
very few exceptions, beeii taken from the humaii:Tubjeflf> 
and thofe animals, which Daqbentdn has placed amongft 
the quadrupeds, and there now remains to give an ac- 
count of the products that have been' extrafted from 
oviparous quadrupeds; ferpents, infed:s> and worms. 
The imperfeft manner in which the analyfis of thefefour 
^ laft claffes has been made, prevents their being introduce! 
in the preceding divifion ; for^ as in general, the whole 
animal has been the fubje£i: of the procefs, it would be 
impoffible to afcertain to what particular part the pro- 
duces obtained ought to be attributed. 



OVIPAROUS QUADRUPEDS AND SEJ^PENTS. 

« 

Oviparous Thesr animals have in general a ftronger odour or 
and fe"-^ fmell than the parts of that clafe of quadrupeds already 
pents. examined ; they are found to contain a much larger 
proportion of faline matter, affording a large quantity of 
volatile alkali, after having been triturated with oil of 
tartar, and fubmi^ted to diflillation by a gentle heat. 
Amongfl: thefe, the tortoife, the frog, the toad, the 
lizard, the viper, and the fnake, have been employed in 
medicine, either by regular praftitioners, or by quacks; 
and great virtues have been attributed to them in the cure 
of different difeafes, but a more experienced age baa, 
nearly exploded their ufe. 



APPENDIX. i69 

I •.*'•■ ^^ / 

It appeats from ^the experiments of Thouvenel, that 
thefe animals^ on analyfis by h?at, afforded a jeffy Which 
'waSjiiiore.or left light arid vifobus; a pungeht^ bitter, and 
deliquefcent extraft ; ,an albumfnoas coikfeljcible fub- 
ftance; aii auiinQniacalfart: arid an oily fubftanceofa 
-.peculiar taftcind fmelL 'part of which' waisfolubl« in al- 
cohol. 
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ANTS. 



This induftrlous animal, fq noted for the care of it*s Ants. 
€ggs, by conveying them to. receive the warmth of the fun, 
and carrying them off on his" difappearance, or on ^he 
approach of rain, and.fo much celebrated forit^s repub- 
lican mode of go veipment, has already prefented a pe- 
culiar acid to the chemift, called X\iQ formic acid ""y it now 
remains to give an account of it's other properties. It 
appears to be an omnivorous animal, living on grain, the 
fweet juices of vegetables, and the flefliy parts of ani- 
mals. From this lad circumftance, the anatomift is fur- 

. nifhed with an affiftant, by which he may obtain the 
ikeletons of fmall animals, worked in an exquifitely neat, 
beautiful, and. perfeA manner,, and far furpafling any 
thing than can be executed by the art of man. The ani- 
mal, whether, frog or moufe, muft be enclofed, for this 
purpofe,. ii^ a wooden, or other box, perforated with a 
PVVmberof holes, and placed. in or near an ant-hillock; 
and it will be found, that in a few days every part of the 

. animal will have been devoured except th^ bones and li- 
.„«aments. " - 

This animal )ias been fuppQfed to furniil> a fubftance 

U H 3 
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of t relinous tiature^ formerly ufed in, 'medicine 9xA 
thotight to poffefs peculiar virtues) it is feiiiid in pieces, 
on fearcbing the ant-hiU^ and was difttnguifhcd by the 
names of wild fraokincenfe^ fuffimentum filveftrei thui 
germanicuin^ mafiix^ and eleftrum fermicarum; but on 
a more exa£l examination, it appeals to be nothing elfe 
than the common reiin of the fir, at the roots of the oH 
trees of which thefe animals generally lodge ; their Ttt< 
fon, however, for collecting it, is unknown^ Accord* 
ing to Neumann, ants are deftrqyed by ftref^ng alarge 
quantity of unflacked lime about their hills^ 
Neumamii in his analyfis of this infeft by beat, dlf- 

^ tilled two parcels in a retort ; the one confided of ants, 
from which water had been previoufiy extra&ed in bain. 
tnar., then exficcated i the other parcel was compofedof 
frefh ants. Twenty-four ounces of the firft afibrded him 
four ounces and half of empyreumafic oil, three ounces 
and half of urinous fpirit, two drachms and half of con* 
Crete volatile (alt, one drachm of fixed alkaline fait, and 
tight ounces of earth ; whilft no acidity was obferved 
during the procefs. The. fame quantity of the fecond 
afforded eleven ounces two drachms of an acid fpirit, 
fix ounces fix drachms of an urinous fpirit, one ounce 
and half of empyreumatic oil, one drachm and half of 
concrete volatile fait, and nearly three ounces of earth 
remained, which gave half a fcruple of fixed fait. Ano- 

. ther circumftance, befides that of the total elevation of 
t^e acid by diftillation, ev?n in bain, mar., occurred to 
this chemift, for having extraSed fome fpirit of wine 
from a quantity of ants, and cohobated the fpirit upon 
two or three frefh parcels, he found fwimmmg upon the 
diililled liquor a fine, clear, eflential oil, a phenomenon 
extremely rare in the animal kingdom, and which was 
corroUorated by obtaining the fame by diflillation with 
\vateir. This eitential volatile oil^ obtained by di^eftioa 
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With the ipiiit ef wine^ forms the fpirit-of magAflniniity 
of HoffmaniU'^" This setbereal^ oil ^ias already known- to 
Sperling.' Murgraaf- likewjfe obtained. it; but RoueHc 
was fcarcely able tp obferve a iraeeQJF it; ; twelre ounces 
only gare hjycn a drop. Hermbftadt, on diflilling (ixteen 
ounccs-of ant^ with three times th^quantity of water^ 
obtained one d^ichm fix grains of ^t. According to 
Thouvenel^ ants on aqalyfis afford p^odufks (imilar to 
bodies from the vegetable kingdom. Mil. A very (harp 
volatile acid> fid. A volatile oil, refemj^rmg the effential 
oil of plants. 3d. A fat oil, which isJnot attacked by 
alcohol, and. refembles fat vegetable oil. 4th. An ex- 
Ua&ive matter, partly. foluble in water, ^partly in alcohol. 
5th. Awebor (hining fubftance, without tafte or fmell, 
which (lightly tinges fpirit of wine, and the nature of 
which is not known. 

From the experiments on ants, it ap]|^ars, that they 
coafift of an acid, which is very volatiK; an eiTential 
oil extraded by alcohol in very fmall qu^tity ; a fixed 
oil, three drachms of which are extra^t]^ by boilings 
and then preflufe, from one pound of ants,1^which is of a 
greeniOi yellow colour, congeals at a mucH warmer tem- 
perature than olive oil, and which refembles wax ; and an 
extra& : this laft is taken from the evaporated deco6lion^ 
is of a reddiih brown colour, has a fetid o4our, is acid, 
bitter, and naufeous to the tafte, of acafeous'cbnfiftencc, 
and is feparated into two parts by the fucceflive 
application of water and alcohol. The parenchyma of 
the animal, deprived of thefe fubftances, amcbnts nearty 
to thre« ounces two drachms per pound. 
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This fpecieg of infed; is well known from it's ffimti- 
lating property of raifing blitlers^ and henoe it b em- 
ployed in the pradice of medicine. It is of a bright 
ihining, gfeenifli^ golden colour^ wi(h ablueifli hue. Can- 
'tbarides were formerly brought from Spain^ sii^d hence ob- 
tained the appellation of Spanifh Flies^ but they are pro- 
duced in great numbers in France^ Grermany^ and other 
parts of the continent. It is principally from thesSEand 
the poplar they are coIleSed. The ufiial method of kill- 
ing them^ according to Neumann^ is by the fteaxn of 
diftilled or.hrong vinegar'; 'but Lewis obferyes, that 
vinous fpirit5^ as they are ufed for the curltibn of mille- 
pedes, are much better calculated for the de(btr£H<in of 
cantharides^ as well as of all otlier ihfe£ts j for the fteam 
of alcohol, or the liquor itfelf, when fprin^led ujpon them, 
IS not only an immediate deftroyer, but lias^'likewifelh^ 
property of preferving them from decay. The flies are 
afterward dried, and made into parcels, fo as to be fe- 
cured from the air. By long keeping, bowever, they 
fall by degrees into a grayifh, or brownifh powder, and 
in this ftate are unfit for ufe, their intrinfic quality be- 
ing found to perifli with their external forta. The tnoft i 
durable are the wings, which remain entire afler the body 
of the infeft has mouldered into duft. 

Cantharides, when frefb, have a ftrong fetid fmell; 
when applied to the tongue, they make no inipreffioa ; 
upon it, but in a (hort time a degree of acrimony and a 
kind of pitchy tafte are difcovered. Applied to the fkin, 
they raife a blifter upon the part. The ftimulating power 
of this infed: has been attributed to an acrimonious cauf* 
tic ialt3 but according to Neuntann, experiment does 



fiot difcover'any faline principle to be prefcnt in their 
compofition, fince the action of a ftrong heat produces 
r>i)Iv the fame volatile alkali common to all animal Tub- 
ftanccs. Thcv communicate all their aftivity to vinou:^ 
fpirits, without lofing any of their forni, and their native 
principles Neumann affirms to be a refinous, a gelati- 
nous, and an earthy matter, whilft the principle in which 
their adivity folely and wholly refides is the refin. This 
refinous cxtraft is acrid and naufeous to the tafte, and 
blifters the fkin like the fly in fubftance, whilft the gela- 
tinous matter freed from the refinous, is, like the earthy 
part, infipid and inactive. On diftillation, this cheniift 
obtained on an open fire, front three ounces of the infect, 
oiie ounce of urinous fpirit,' two drachms of enlpyreu- 
' m'atic oil^ and two drachms ten grains of volatile iait. 
The csfput mortuiim . weighed ten drachms, and when 
calcined; *andelbrated, fcarcely kflbrded one grain of f&- 
line matter. 

AccohKng'to Lewis, this infeA communicates hothintr 

' of it's fine green c6lbur either to- Water or fpirit of wine. 

It renders thefirftof a'miuddy, yellowifti, or brownifh 

xolour, and is deprived confiderably of it*s beauty. The^ 

-'fccbiid it renders of a bright yellow, -and itfclf becomes 

iiiore bellutiful and brighter than before. ■ The'aSive pare 

is ecjually eztrafted by both menftrua, the gelatinous 

* fubffisncc Tendering the btheif*fo1ubl(f m water, the fame 

''te the gCtmmyiHCrtiS of vegetables do the refinous.' £x- 

'' tra£ls nfiade frbm them, according to this chlsmift, blif- 

' i^ed-equally aRke, and as eifeftually as the cantharides 

in fiibftance, but the two i^fidua were equally mac- 

' tive. 

Acterding to the exptjnmentsof Tbouvenel, cantharides 

• tx)n(ifl', 1 ft. Of ft parenc^hyma, the nature and properties 

of which h^ has not determined, and which amounts to 

'bJfthe weight of the dried iafe£t. sd. Of one fourth 
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.of a reddiih bitter extradive matter, tefetnbling that^ 
ants, . and jvhicb aflbrds an acid on diftillatioo. 3d. A 
fmall quantity^ amounting to about twdire grains b tbe 
ounce^ of-^ yellow, oily, or rather wax-like matter, 
which produces the golden yellow colour of the infefi. 
4th. Sixty grains of a green oily fubftauce, analogous to 
wax, of a (harp tafte, and in which the odour of this in- 
ieA principally refides. 

This fubftance, on diftillationi gives a very penetnt- 
ing acid, and a concrete oil, refembling wax. Water dif- 
fblves the extrad:, the yellow oil, and even a little of the 
green oil; but ether attacks only this laft, and maybe 
fuccefsRiny employed to feparate it from the others. The 
virtue of the cantharides feems to depend on this kind of 
green wax. Many experiments have conduced this 
chcmifi:, that the extra£t fo envelopes the oily' part, as not 
to be entirely foluble in fpirit of wine ; benee to obtam 
this lad at the fame time with the extradive matter, fo 
as. to form in general a tiQ(9:ure well charged with tbelb 
infefls, it is neceflary to ufe equal parts of alcohol and 
water mixed together. On diftilling this mixed tindure, 
the alcohol that is extradted preferves a flight odour ef 
the cantHarides, and the difTerent matters it held in fol^ 
tion feparate from each other in proportion as the eva- 
poration goes forward. 

From bees and wafps this chemift obtained likewife a 
fat matter refembling wax, but the extract he found td 
differ from that of ants only in tafte and colour. With 
refpe£t to the May bugs, (meloe profcarabeus & maialii) 
according to GeofTroy, they cohtsun much oil and vola- 
tile fait; and Thouvenel obtained from them a very 
(linking fluid, a colouring matter, an extract, and a fat 
fubflanbe that diffolved in alcohol and ether. This laft 
he found to a£l particularly on the ikin. 

According to Accun), the yellow matter depofited m 
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\«flcl3 contaimhg Jpiderij preferved in dcohol^ is a true 
waz^ and it may br obtained from thefe animals by 
gently heating them. 






WOODLICE. 



We are informed by Neumann^ that on diflillation of 
tbefe infeds^ watery liquors extraft confiderably more 
that fpirituous. It had been commonly fuppofed that 
this infeift contained-a nitrous falt^ from it's living in ceU 
lars^ and other places impregnated with nitre ; and hmoe 
it wasufed in medicine in different difeafes: but this 
chemift was not able to extraft any of this fait by ana* 
lyfis. A more exaft examination of thefe infers has 
been made by Thoutenel, which prefented him with pe- 
culiar prbpierties. By diftillation on the water batb> 
without addition^ he found them to afford an infipid and 
"alkaline jphlegm,* fomeftimes effervefcing with acids, and 
^^changing violet iinip green; in this operation, they lo{l 
five eighths of their weight. Treated afterward with water 
and alcohol, they afforded two drachms of foluble mat- 
ter in the ounce, of which more than two thirds was 
extraftive matter, and there remained an oily or waxy 
fubftance. Thefe two produ&s are eafily feparatedby 
'ether; which diflblves the laft witibout- touching the ex- 
\xzSt. Thefe miatters differ from tbtlfe of ants and can- 
tharides, by aSbrdipg more cftrbonat 6f ammonia, and 
no-acid in diftillation, &c. It is obfepved bv this che- 
mift, that amongft infe£ts, • the woodlice appear to have 
the fame, relation to ants and cantharides, that oviparous 
quadrupeds and lerpent^ haVewiA refpe£L' to real or 
viparous quadrupeds. The neutVal falts conUined^ih thefe 
infers are very imall in quantity, and difficult to extra6V, 
He obtained^ however^ muriats of lime and of potaih. 
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WORMS. 

Wonni. ItARTtt Worttis, OF Iwtnbricif arc the inhabitants motH 

particularly of moift fat grounds, and are not fond of dry 
lands, in which they are rareFy or never feen 5 after rain, 
they Tifc to the fuiftace toijenjoy the mpifture, wharthey 
fidi a prey toodifferent .birds, and. this is the beft. tive 
' of coIIe£king them. Reaumur prpppfes their collcftipn 
in crdef to feed domeftic fowls miUM /*f gr^in, cpmjisit. 
^'ing that .they i exceed in .<t«antity that of every kind i of 
. I '^ain reaped by man. They • were, farmerlyufedminc- 
- -"'dtcine, but as they foon become putrid on acccNintof 
: their copiouaflimy juice,: it is neceffary -.for preferyatipn 
.'immediately to dry: them eithcp before the fire or fun. 
•We-^are /informed by-fNeuma«n, tliat- if thefe earth- 
'Wormu.bemoifteeed; with wine or yinous fpirits, to pre- 
r-irenf their= putBefa^iop, and placed in a wide mouthed 
■•• glafsi in a cejlar, they rare in a few days almoft wholly 
. -.'rcfolved into a (limy liquor.- - He found that on digeftion 
: pf frefb worms -in water or.re£lified fpirit, the quantity 
i;.Qf<!xiJ^6);r obtained from- the fird is not only greater in 
•.r.jl)uaatity than fr^i> th^ Iccoqd, . but the colleflive quan- 
'«|^tyii^tra^e<l by bpth.ipenftrua was greater when water, 
-y^han wbeiib'fpirit was •fjrft'applied. Hafpund, that wa- 
.nl«ry4iqiKH9 fXtriM^^d'likewife more from woodl ice, and 
'meonfidera^ljl 'Bi'or^.:than fpirituous ones,, although the 
..^.^antity of matter, fbluble. in either^ vyas not nearly fo 
>viargc xQtttem as in. the earth worm. When dried, and 
cx.*diftilled :iaiJLi\open fire^ .they afil>rded-him a volatile 4iri- 
*';nious fpirit, 4;oncretc volatile falty empyreumatic oil, and 
.' ::theremaisider> after inchif ration, and. Uxiviation, gave a 
. r^fixed alkaikic . fait. If putrid before diftillation, the pro- 
do& is almoft merely a phlegm J or only a very little 



oil, and volatile fait. According to Thouvcnel, car&t 
worms, as well as woodlice, conftantly afforded him 
the muriats of lipie and of pot^fti, whilft in^nts and can- 
tharides thefe two bafes, the lirft pf which always ap- 
peared to him to be more abundant, are united to aa 
acid, which has the chara^er of the pboTphoric. 1% is 
neceffary however to obferve, that thijj chemift has nei- 
ther defcribed the methods of extracting thefe falts^ noir 
the proceffes he employed to afcertaiu their nature. 

Neumann's Chemiftry by Lewis.rr-Thouvenel Ana^ 
lyfe des InfedteS;, Hif^. de la Societ6 de Medecine de 
Paris, p. 331. 1776.-TrFourcroy's Pleineiijjj, torn. 4, 
4th edit. Pfris, 179^ 
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